Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



1 



u 



f.. _ ■M*^* » 

a 



1 



\ 



PiKV^^ 



'**^-*t'- - •.-!'----■•---_* , , , 




BEPORT 



Qjf THB 



- eOMMISSIONER OF AGRICULTURE 




OF Tim 



OPERATIONS OF THE DEPAETMEN* ^ 



/f 






FOB Tmi 



YE!-A.Rr 187« 



V 









WASHINGTON: 
QOVBKNMENT PEINTINQ OFFICE. 

1377. 



BEPOKT 



QW THB 



GOMMISSIOMK OF AGRICULTURE 



OF THU 




OPERATIONS OF THE DEPAETMEN'f ^ 



ft 



• * • - 



FOB Tmi 



YETjLRt 1876 



V 



I; 



/' •"*' ■ "' 



^% .m 



' . '\ 






WASHINGTON: 
OOVBKNMENT FEINTING OFFICE. 

X877. 



'i 



'/ 






I 






«*■» 



TABLE OF CONTENTS. 



*{eportof the Commissioner, Frederick Watts 7 

<ieport of the Entomologist and Curator of the Masenm, Townend Glover 17 

jrieportof the Chemist, William W. McMnrtrie 46 

^port of the Snperint'mdent of Gardens and Grounds, William Saunders 61 

)port of the Botanist, George Vasey 73 

;roBCopio investigation, Thomas Taylor, Microscopist 74 

)port of the Statistician, J. R. Dodge 87 

JilSCEIXANEOUS PAPERS*. 

Relations with South America 271 

Agriculture in Italy 283 

Agriculture in Spain 287 

Jute-culture, hy Professor Waterhouse 289 

Salt and fresh water marsh hay, by A. B. Allen 296 

Cattle-feeding in New York, by Prof. E. W. Stewart 299 

Fresh meat shipment to Europe 312 

Rinderpest i -^ 321 

Reoent inventions for insect destruction 323 

Frogressof industrial education 326 

Digest of State reports 363 



EBRATDM. 



On page 155| the reported conBamption of SHgi^ on the Paoifio ooart is stated at 3( 
tone in 1873 and 1974, and 27 tons in 1875. ^These aggregates should be 30,000 tons ant 
27,000 tons, respeotively. 



LIST 0^ ILLUSTRATIONS. 



FDLLPACJB ILLUSTRATIOKS. 

Plate I. Map of the cotton-belt Frontispiece. 

II. Pencilium crustaceum facing page.. 74 

IIL Aspergillus glauoua facing page.. 74 

IV. Lecyihea ro8<B facingpage.. 76 

y. UatHago aegetum • facingpage.. 76 

VI. TUletia caries facingpage.. 78 

Vn. Polythrincium trifolii . . ^ ^ facingpage.. 78 

VllL Phylloxera, foui ^gaies facingpago.. 81 

IX. Cotton prodaction before and since the war facing page . . 116 

X. Agricaltu ral and Mechanical College of Alabama fjEM^ing page . . 326 

XI, Agricoltoral and Mechanical College of Alabama, plan of second 

story facingpage.. 327 

XII. Missouri State University facingpage.. 341 

Xin. Biissonri State University, second floor facingpage.. 342 

XIV. Agricnltnral and Mechanical College of Texas facing page . . 350 

XV. West Virginia Agrioaltnral College fMing page.. 354 



OUTLINE ILLUSTEATIONS. 

HOMOPTEBA. 

Page. 

Fig. 1. Cicada pruinosa 24 

2. C. septendecm 25 

3. Ortiocerus coqtuhertii 27 

4. Fulgora 27 

5. PhyUosoelis atra 1 27 

6. Delphax oarinata 27 

7. Oliarius 28 

8. Amphisoepa Irivitiata 28 

9. Ormenis septenirioncUis 28 

10. 0. pruinosa 28 

11. Enohenopa binotaia ^ 

12. Telamona ampelopsidis 29 

13. EfiHlia ooncava 29 

14. E.oarinata --. 29 

15. Ceresa Imhalus 29 

16. C. diceros 29 

17. Thelia himaottlaia 30 

18. Similia inomata 30 

19. Stiotooephala inermia 30 

20. Smiliavau 30 

21. 2frdUi«ia^a2eata. 30 

22. Hoplophora quadrioUtata 30 

23. Ceroopis IMi^eta 30 

81. Aphrcphira quadrtmgularii - 31 

6 



6 LIST OF ILLUSTRATIONS. 

Fig. 25. Ravages oi Jphrophora...- 31 

26. Larva of ^. parallela 31 

27. Larva of J. qitadrinotaia • 31 

28. Clastoptera proieus . : - - - 31 

29. C. obiusa 31 

30. Proconia undala 32 

3L Ccelidea suh-hifasciata 32 

o2. Aulacizji8 moUipea 32 

33. Erythroneura hasalis 33 

34. Diedrocephala quadrii^itata 33 

35. Psylla rhoia 33 

36. P.pyri 34 

37. Aphiamali .35 

38. A. avencB 36 

39. A. gosgypH 36 

40. Laohnus earyos 37 

41. £rio8oma lanigera 38 

42. Kimhrioata 39 

43. E, teeaelata 39 

44. Ehozobius 39 

45. Pemphigw viii/oliiOB 40 

46. PhjflloQseru vastatrix 40 

47. Aapid^tui gUwerii : 41 

48. A.oitricola 43 

49. A. eomekifimmB 43 

50. A.Harrisii 43 

51. A,p%nifoli€B 44 

52. Leoanium hesperidum 44 

53. L, aoerioortjioia 44 

54. Cooou$ pinioortioii 45 

55. Jleurodes.. 45 

56. DortheHa oataphracta 45 

57. Pedioulua capitis - - 45 

58. P. vestamenti 15 

59. P. pubis 46 

laaect-deistroyers, (five figares) 323 to 325 



REPORT 



OF THS 



COMMISSIONER OF AGRICULTURE 



Department op Agbicultubb, 

Wa8hingtony November 1, 1876. 

To the President of the United States: 

Sib : The celebration of this centennial anniversary of the independ- 
ence of the United States is especially marked bj the exhibition of the 
products of the earth; thus recognizing the universally-accepted im- 
pression that to agricultural science and industry belong the attri- 
bute of characterizing the leading feature of the world's improve- 
ment. A review of the exhibition which is now in progress brings 
prominently to view the interest which the world takes in the cultiva- 
tion of the earth's products and the improvement of their character. 
All around and everywhere you meet with a sample of the product 
itself, or the improved implement by which it is cultivated or prepared 
for consumption. The very walls of the building are decorated with 
the magnificent products of the farmer, while within those walls the 
firuits of his labor are beautifully displayed as the evidence of his devo- 
tion to the Declaration which secured to him freedom and happiness. 

This Department has contributed largely to that exx>osition in the 
exhibits which it has made. Statistics, chemistry, botany, microscopy, 
entomology, and the seed division, are all there to represent the pro- 
digious progress which has been made in this country in the last one 
hundred years ; and I am extremely gratified to be enabled to say that 
their display has made a lasting impression of the wonderful achieve- 
ments which have been accomplished in the agriculture of the United 
States. 

This Department has availed itself of the opportunity which this ex- 
hibition affords to make exchanges of seeds, plants, and publications 
with several foreign nations, whereby large additions will be made to our 
museum and library. This will involve the necessity of an addition to 
our museum-hall by the erection of a gallery. The original plan of this 
hall contemplated such an addition when it should be necessary, and 
the contingency has now arrived when such an improvement is rendered 
indispensable. The space now covered by the hall occupies 6,000 square 
feet; the addition of the gallery will add to this 3,000 square feet, and 



8 REPORT Ol^* fHE COMMISSIONER OP AGRICULTURE, 

will cost about $2,500, by an estimate which I have caused to be made 
by a competent architect. 

Japan, Sweden, Spain, Portugal, Venezuela, the Australian colonies, 
and others, have donated a great part of their native products, as grain, 
roots, fibers, &ci, to our museum. The cases for these productions are 
already provided out of the centennial fund, and were constructed with 
a view of their being placed in the proposed gallery. The constant 
work of the entomologist is adding daily to this interesting and valu- 
able collection in our museum ; and when it shall have received the dona- 
tions of which r have spoken from the Centennial Exhibition, it will 
present such a display a^ will not be found elsewhere. 

At the last session of Congress, out of the sum appropriated for the 
purchase of seeds I was directed '^ to expend $2,000, as compensation 
to some man of approved attainments, who is practically well acquainted 
with methods of statistical inquiry, and who has evinced an iatimate 
acquaintance with questions relating to the national wants in regard to 
timber, to prosecute investigations and inquiries with a view of ascer- 
taining the annual amount of consumption, importation, and exporta- 
tion of timber and other forest products, the probable supply for future 
wants, the means best adapted to their preservation and renewal, the 
influence of forests upon climate, and the measures that have been suc- 
cessfully applied in foreign countries, or that may be deemed applicable 
in this country, for the preservation and restoration or planting of forests, 
and to report upon the same to the Commissioner of Agriculture, to be 
by him, in a separate report, transmitted to Congress ;" in pursuance of 
which I have commissioned Franklin B. Hough, of New York, to per- 
form these duties, the discharge of which, as seems to have been con- 
templated by the act of Congress, will involve an expense for the print- 
ing of circulars and their distribotion, for which no provision has been 
made. The sum of $2,000 is certainly quite a meager compensation for 
the performance of the duties devolved upon the gentleman appointed, 
without requiring him to pay the expenses which he must necessarily 
incur in collecting the information, which he will naturally seek from 
the knowledge of others. There is not such an appropriation for print- 
ing made to this Department as would justify me in using any part of 
it for the purpose of facilitating the inquiries which Mr. Hough may 
deem it necessary for him to makej 

The Statistical Division of tlieDepartment, charged with the impor- 
tant duty of presenting the current facts of agricultural production and 
distribution, both domestic aufl foreign, has borne an increased burden 
of labor and responsibility during the present year. With an enlarged 
'field of effort, and increasing eflficiency, the demanti for information not 
elsewhere attainable is greater and more persistent, and beyond the 
limited facilities for adequate supply. The saving to producers and con- 
sumers, and the protection against the organized misrepresentations of 
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specalatioQ, through the mformation furnished by this division, are mat- 
ters of constant and grateful acknowledgment. 

The preparation of the statistical exhibits at the International Exhi- 
bition at Philadelphia has added largely to the work of this division. 
They are intended to present, in compact form and logical arrangement, 
with such aids to interpretation as are afforded by color and mathemat- 
ical delineation, some of the main facts which illustrate the progress of 
settlement, production, and rural improf^ement of the United States. 
These exhibits include, first, six large outline-maps of the United States, 
(17 feet by 12,) representing by tints of coloring the distribution of 
forest-areas, the comparative value of farm-lands, the rate of wages of 
farm-labor, and the distribution of cereal and textile crops, and the 
area in fruit-culture; second, engraved diagrams, ingeniously illustrat- 
ing the comparative yield of the several States, the effect of fluctuating 
production upon price and profit, the increase of cereal exportation, and 
questions of immigration and wages; third, statistics of industrial edu- 
cation, with engravings of college buildings ; and, fourth, statistics of 
farm-animals, with type-specimens in lithographic tint of the principal 
breeds. 

I regret to be obliged to say that the operations of this Department 
for the coming year, upon which we have entered, have been most 
severely crippled by the legislation of the last Congress. Our Statisti- 
cal Division, which I look upon as the most important to the interests 
of the country, has been almost destroyed for want of an appropriation 

« 

to supply it. The whole sum appropriated to this division is only 
$10,000, which is not quite sufficient to pay for the clerical work, leav- 
ing nothing for collecting agriculttiral statistics and compiling and 
writing matter for monthly, annual, and special reports. In conse- 
quence of which, and the want of a sufficient appropriation for printing, 
the monthly reports cannot be published longer than November, and 
the articles which make up the aimual report cannot be procured at all, 
unless it be the pleasure of Congress to make a further appropriation. 

The Department grounds are yearly becoming more and more a source 
of deep interest to students in forestry, a subject that is justly attract- 
ing the attention of [)ractical as well as scientific men. Comparisons 
can here be made in regard to the rapidity of growth of the various 
species, and their adaptability to various purposes and uses. The col- 
lection of ligneous plants is constantly receiving additions, and is rapidly 
approaching completion, so far as known plants are concerned. 

Eflbrts toward introducing the culture of the Chinese tea-plant are 
still in force, though the great reduction in the appropriation for the 
support of the garden during the year prevents any further effort in this 
line at present. • 

Among recent introductions, the Japan persimmon may be noted as 
a fruit of much merit. By, a long and patient series of seminal produc- 
tions and careful selections, this fruit has reached great perfection in 
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Japan, where it is prepared and largely consamed, and exported in a 
preserved condition similar to that of the ordinary figs of commerce. 

Fumerons experiments are yearly made in the gardens with seeds 
and plants received from foreign sources, mainly throogh the system of 
exchange. Much information is gained from these tests and trials, and 
suggestions of value are thus obtained, as well as additions of moce or 
less value in economic plants that are applicable either for fibers, barks, 
or fruits. # 

The collection of economic plants is now considered one of the best in 
the world, and is a constant source of interest as well as profit to visitors, 
as well as supplying material for the increase of the industrial interests 
of the country. 

Of the work prosecuted by the Chemical Division during the past 
year, it may be said that the analytical portion, relating to original, in- 
vestigation, has been very much interfered with by the prepaoration and 
care of material for exhibition at the International Exposition at Phila- 
delphia. The material for this purpose, collected by the division, con- 
sists of soils and fertilizers and of all vegetable substances it was possi- 
ble to secure, the value of which depends upon their chemical composi- 
ion, or the utilization of which involves chemical processes. 

Following this idea, the entire collection was divided into— 

A. Soils and fertilizers. 

B. Vegetable products. 

Under these general heads are included the following : 
In the first division— 

I. Soils taken from different geological formationa 

II. Books of known compositioTi, with samples of the soils formed 
from them by disintegration and decomposition. 

III. Marls. 

1. Calcareous or shell piarls. 

2. Phosphatic marls. 

3. Qreensand marls. 

IV. Natural fertilizers. 

1. Mineral. 

2. Vegetable. 

3. Animal. 

V. The combination of natural fertilizing materials, for the production 
of so-called commercial or artificial fertilizers. 

The second division contains — 

I. Cereals and the products resulting from their utilization. 

II. Materials illustrating the production of sugar. 

III. Products illustrating the process of fermentation of amylaceous 
and saccharine substances, and the production of alcoholic liquors from 
the fermented materials by distillation. 

IV. Products illustrating the preparation of tobacco for consumption. 

V. Tanning and dyeing materiala 
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YI. Materials illustrating the utilization of wood by dry distillation. 

VII. Vegetable products prepared and preserved for food by special 
metbods. 

VIII. Produot^s of the American materia medicay and the active prox* 
imate principles separated from them. 

Besides the classes thus enumerated^ our collection contains a series 
of products illustrating the manufacture of butter and cheese. 

The fund at the disposal of the division for the purpose of following 
out this plan was entirely too limited to make the collection complete, 
but the materials obtained were so arranged as to illustrate as clearly 
as they would the manner of their utilization. In some cases samples 
were analyzed, and the results attached to them when exhibited, but 
this could not be made universal. The analytical work done in this con- 
nection constituted the bulk of the work done in the laboratory during 
the past year. Among the materials analyzed was a series of samples 
of excrements of bats found in caves distributed through the Southern 
States. These samples were collected and forwarded by correspondents 
of the Department, to whom circular-letters, asking for them, had been 
addressed. Of the number furnished, ten were found to be worthy of 
analysis, and of value ranging from $10 to $55 per ton, calculated upon 
the basis of the values of their several constituents generally adopted 
by analysis of commercial fertilizers. 

Aocording to the reports received from our correspondents, the de- 
posits represented by these samples are, some of them, of very great 
extent. It is, therefore, a matter of considerable interest to southern 
cultivators, espeoiaUy of the inland States, where cost of fertilizing ma- 
terials, depending upon transportation, is such an important item. 

We also collected a series of specimens of materials known to be, and 
many supposed to be, of value for tanning. Of these materials thirteen 
varieties were obtained, and in all of them the percentage of tannin 
preseiit was estimated. The work sh6ws our range in the varieties of 
materials of value in this particular to be much greater than is generally 
supposed, and also that our national resources in this regard are prob- 
ably greater than those of any other govenftnent. 

Our collection contains, further, a series of samples of native wines, 
contributed by Bush, Son & Meissner, of Bushberg, Mo., which series 
includes wines manufactured from several new varieties of grapes, be- 
lieved to have special merit as material for manufacture of wine. The 
number of samples (all of which were analyzed) obtained from this 
source amounts to 22. The results of their analyses will be dnly pub- 
lished in our reports. 

There are still other materials of value, that were obtained while mak- 
ing our collection, well worthy of analysis, the composition of which 
shall be determined hereafter. 

The Microscopical Division of this Department has been principally 
eogaged ia prepariof a large oeUeotiou of finely-executed water-oolor 
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drawings, with the view of showing the character of cryptogamic micro- 
scopic fnngi, edible and poisonous mushrooms, textile fibers, &c., for the 
Centennial Exhibition, amouDting in all to about six hundred specimens, 
and now forming part of the Government exhibit, the largest proportion 
representing the leading types of the genera of microscojHc fungi ; the 
results of original investigations upon chemical tests for flax, cotton, 
ramie, silk, wool, hair, and cellulose ; and still another series, illustrating 
the principal vegetable starches, to the number of about one hundred 
varieties. These drawings present bighly-magmified views of all these mi- 
croscopic objects, including those most important m economic mycology, 
especially the fungi commonly known as molds, so destructive to vege- 
tation. The edible and poisonous mushrooms are distinguished in one 
class of these diawings. The molds of cheese, bread, and jellies are 
illustrated, and their habits of growth shown, a knowledge of which 
may often be useful for practical purposes. 

Another series of drawings illustrates the action of pear-tree blight, 
showing the effects of the chemical changes which take place in the inte- 
rior structure of the tree under the attacks of the fungus to which this 
disease is due. Black-knot is illustrated in a similar manner, some of 
the drawings exhibiting it as it appears to the naked eye, while others 
show in detail its distorted, woody structure. The fungus which pro- 
duces it is also shown at various stages of its growth. 

The fungus Peronospora infestansy which causea potato-rot, is illus- 
trated in the various stages of its growth. There is also a series of 
drawings of its resting spores, recentlj^ discovered by Mr. Worthington 
Smith, of London, so named from the fact that they remain for months 
in a stationary condition, or, in other words, rest for a long time with- 
out germinating. 

The importance of the mushroom as an article of diet has never been 
properly understood in the United States, nor is it generally known how 
abundant our supply of edible mushrooms is. Many of those popularly 
supposed to be poisonous are not merely innocuous but highly nutritious, 
containing as they do many of the elements of animal food. In France, 
Germany, and Italy, the mushroom forms so important a part of the 
food of the people, that one distinguished writer has spoken of it as 
" the manna of the poor.^ In Transylvania, the oyster-mushroom is so 
abundant and is so largely used, that tons of it may often be seen in the 
markets ; and in some parts of Germany the Morel mushroom is so 
popular, that the people, finding it to grow best on a soil treated with 
wood-ashes, were accustomed to burn down portions of the forest in or- 
der to secure favorable spots for its cultivation ; a practice which the 
government ultimately found it necessary to interdict. 

Particular pains have been taken to represent the types of the edible 
mushrooms of this comtry as fully as possible, a number of collectors 
having been employed for the purpose in various parts of the United 
S^tates. Among these may be mentioned Professor Peck, botanist of 
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New York State, who io that State alone gathered specimenB of no less 
than eighty species of mushrooms, inclading several new to scieDce. 
No large coUectiou of well-executed drawings of cryptogamic fungi has 
heretofore existed in this country, but the Microscopist has supplied the 
defect in an admirable manner, and has formed a collection which will 
be of permanent value to mycological science. The drawings, nearly all 
of which were made from nature, for the special purpose for which 
they are now used, exhibit a high degree of delicacy and finish. 

The work of the Botanical Division of the Department has been stead- 
ily prosecuted. Many inquiries have been received from different sec- 
tions of the country for information respecting the name, properties, and 
uses of plants which claimed attention either as weeds and pests or as 
deserving cultivation for agricultural or economic properties. These 
inquiries have been answered. 

Some additions to the herbarium have been received from the survey 
of Lieut. George M. Wheeler 5 also a package, through the Smithsonian 
Institution, from Mr. Karl K^ck, of Austria. 

Much work has been performed in completing the collection of woods 
of the United States for the Centennial Exposition, and by this means 
large quantities of duplicates have been obtained with which to enrich 
the herbarium and to exchange with foreign governments and scien- 
tific societies. The collections from which the greatest material has 
been obtained are those of Mr, L. F. Ward, from Utah; Mr. G. E. 
Vasey, from California; Dr. Edwin Palmer, from Arizona and Southern 
California ; Mr. J. G. Lemmon, from the Sierra Nevada Mountains ; Mr, 
A. H. Curtiss, from the Southern Atlantic States; and Mr. John Wolfe, 
from the Western States. Several sets of duplicate specimens of the 
woods of the centennial collection have been prepared, and may be dis- 
posed of to institutions where they may be of benefit, and where they 
may be consulted for purposes of study and information, and for foreign 
exchanges. Among the collections thus obtained are many specimens 
of cones, fruits, and seeds, which will be of great interest. 

The accompanyingtabular statement exhibits the quantity and kind of 
seed issued from the Seed Division of the Department. A mere cursory 
examination of this table conveys but a faint idea of the value of this 
division of the Department.. But when we consider the value of these 
seeds, collected from all parts of the world, selected because of their 
peculiar excellence, and put into the hands of thousands of individuals, 
who make them the germs from which is to grow a quantity of product 
that is to characterize the future operations of the farmer and gardener ; 
when we consider how difficult it is for settlers upon the wild lands of 
the West, who have expended perhaps their last dollar in reaching the 
spot from whose fertility Chey hope to live, to get even the poorest of 
seed, (and this Department will put into their hands that which is choice 
and excellent,) we may readily Imagine that thus seed is " sown in good 
ground, and will bring forth an hundred-fold.'^ 
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Jiy mind has always been impiessed wiUi the idea that some cheaper 
mode might be devised for patting ap the seed for traDsmission by mail, 
and the exhibition at the Centennial has presented to me a means of 
solving this problem. A machine for the constmctioQ of a box made of 
strong paper is there exhibited, which 1 am quite satisfied will oheapea 
the patting ap of seed one-half, if not more; thas saving totbe Govern- 
ment from $5,000 to $7,000 a year, whereby that mnoh of seed will be 
added to the qoantity now distribnted. Qaut-bags in which the seed 
is now pat ap cost aboat $24.70 a thonsand, including material and all 
labor of patting ap the seed ; whereas the paper box, which is more 
convenient and equally safe for tranamission by the mails, would cost 
but about $8^ per t^hoasand ; and the saving on smaller boxes is pro- 
portionately great. I propose to purchase this machine at a cost of 

$5,ooo: 

Tbe Department is carefhl in its arrangements with seed growers and 
dealers, from whom it obtains its customary supplies, to secure the best 
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■elections and the purest seeds. The result of this care is that, with 
very rare exceptions, we are enabled to disseminate the very best seeds. 
Of this we are assured by the uniform testimony of the numerous 
parties in every part of the country to whom seeds are sent. This testi- 
mony is gratifying to the Department, not only as evidence of its faith- 
fulness, but as illustrative of the value of its operations upon the country. 
The following table exhibits, in a condensed form, the appropriations 
made by Congress for this Department, the disbursements, and the 
balances to be covered into the United States Treasury, 1'or the fiscal 
year ending June 30, 1876: 



Titto oi Appropristton. 



Salaries 

CoUeotiog atatistics 

Purokaae and Aistribatlon of seeds 

Experimental garden 

Ifoseom and berbariam 

Furniture, cases, and repairs 

Library 

Laboratory 

Contingent expenses 

Postage 

Printlog and binding 

Improvement of grounds 



Total. 



Amount ap- 
propriatad. 



$77, 180 00 

15,000 00 

65, 000 00 

8,000 00 

2, 000 00 

3,300 00 

1,250 00 

1, 300 00 

12, 100 00 

52, 000 00 

15, 000 00 

11, 990 00 



264,120 00 



Amount dis- 
bursed. 



$77, 115 71 

12, 843 68 

65. 000 00 

7,966 11 

1,993 55 

3, 124 23 

1,016 64 

1,300 00 

11. 366 91 

3, 428 29 

14, 427 36 

11, 990 00 



211, 622 68 



Amovnt vjx- 
•zpended. 



164 29 
*2,158 32 



33 89 
6 45 

175 77 
203 16 



713 09 

48,571 71 

572 64 



52, 497 39 



* The unexi>ended balance for collecting statistics will be nearly or quite exhausted in the payment 
of unsettled bills, to be paid from that appropriation. 

Since I have had charge of this Department it has been my special 
satisfaction to know that its fiscal accounts have been kept with the 
utmost accuracy and fidelity, and in accordance with the provisions of 
the law. The absolute pecuniary necessities of the Department to meet 
the wants of the Statistical Division induced me to claim from the Sec- 
retary of the Treasury a proportionate part of the appropriation of 
$60,000 made by the act of August 15, 1876, to meet the necessities of 
the several Executive Departments according to the exigencies of the 
public service. The Secretary, however, being of opinion that Congress 
intended to limit the amount to be expended ''for collecting agricultural 
statistics and writing matter for monthly and special reports" to the sum 
appropriated for that purpose, did not, for that reason, think himself 
justified in complying with my request. 

Eespectfully submitted, by your obedient servant, 

FEEDK. WATTS, 
Commissioner of Agriculture. 



REPORT OF THE ENTOMOLOGIST AND CURATOR 

OF THE MUSEUM. 



Sib : As tbo Economic Masenm^ coDnectcd with this Department, is 
a branch of the Entomological Division, it has been principally engaged 
for the past year — and for several months previous — ^in the collection, 
preparation, and arrangement of the series of exhibits illustrating the 
workings of this branch of the Department at the Centennial Exhibition 
in Philadelphia. To my assistant, Mr. Charles E. Dodge, was given the 
supervision of the museum work, and the whole labor of both branches 
has been i)erformed without the aid of additional force, with the excep- 
tion that Mr. F. G. Sanborn was employed six months to assist in prepa- 
ration of the exhibit of entomology. 

The report of Mr. Dodge on that portion of the work referring to the 
Centennial, together with my own report on the Ilomoptera^ is respect- 
fully submitted. 

TOWNEIJD OLOYEE. 

Hon. Fbedk. Watts, 

Oimmxsmner. 



Department op Agricultueb, 

February 1, 1877. 

Sib: Upon learning your wishes in regard to the manner in which 
the museum should be represented at the International Exhibition in 
Philadelphia, three circulars were prepared, and were early sent out to 
a carefully-selected list of regular correspondents of the Department, 
in from three to six localities in different portions of the various grain, 
wool, or cotton growing States, for representative specimens of these 
products. Each circular so sent was accompanied with bags, labels, and 
directions for the shipment of specimens, so that no mistakes could 
occur, and the specimens themselves would not be liable to injury by 
careless packing. As fast as the samples were received at the Depart- 
ment, they were catalogued and numbered, the accompanying labels 
carefully filed, and the specimens prepared for exhibition, making, 
when complete, a collection of over 800 samples of wheat, barley, rye, 
oats, buckwheat, maize, &c ; 500 specimens of wool, many of the ex- 
hibition-jars containing series from different animals of the same flock; 
and 200 specimens of cotton, both seed and lint. 

From the regular collection of the museum and other sources a full 
scries of flax, jute, hemp, ramie, silk, and miscellaneous fibers, including 
pai>er-stock, were obtained, to complete the fiber exhibit. A large col- 
lection of tobacco was also made, representing a score of States, to which 
were added about a dozen specimens from the museum, and these, for 
the sake of uniformity, were pressed into boxes measuring 5 by 15 inches 
and 2^ inches deep; in all, nearly one hundred. 

In addition to the above direct products of the soil and in connection 
with them, samples of their various manufactures were obtained and 
exhibited side by side, showing, in the case of the grains, the flours, 
starches, and fancy food products; with the wools and other fibers, tbe 

2 a 17 
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fabrics manufactured from them, that any one at a glance might see the 
particular grade of wool or cotton entering into the composition of the 
fabric, and with the tobacco-samples iho product in its prepared state. 

The valuable collection of fruit and vegetable models, to which large 
additions were made, were renamed and mounted on blocks or stands, 
that they could be better seen and examined. They were then trans- 
ferred to Philadelphia, where the same plan of arrangement hitherto 
existing in the museum was followed out, showing the fruit as grown in 
various States, and illustrating their adaptability to given localities. 

The large and valuable series of etchings on copper, comprising up- 
wards of three hundred plates, prepared by yourself in leisure hours 
during the last tv/enty years, were transferred from the entomological 
rooms of the Department to Philadelphia as a portion of the exhibit in 
entomology, having been renamed up to the latest date from recent 
check-lists or works of specialists. In this series is illustrated not only 
the common and well known forms of our noxious and beneticial insects, 
but many of the rare and little-known species from the far West, in pub- 
lic and private collections, in all many thousand species. Many of these 
are figured in all stages, from the egg to the perfect insect, with both 
sexes, and, in the Lepidoptera, with the upper and lower surfaces of the 
wings. Manuscript notes on the species were placed near at hand for 
those wishing to make references or desiring to learn more than the 
simple name of a given insect. 

In the collection of economic entomology the usual plan of arrange- 
ment (according to classification) was dispensed with, and a plan adopted 
that was thought to be more purely agricultural and more in the interest 
of the farmer or fruit-grower. This collection, filling twenty-four cases or 
drawers, and numbering over 1,100 specimens, comprises the most com- 
mon forms of injurious and beneficial insects in the United States. The 
collection is by no means complete, but serves to illustrate the plan of 
arrangement, which is especially adapted to cabinets of agricultural 
colleges, State museums, and similar institutions. The cases measure 
IG by 21 inches and 2^ inches deep, outside measurement. They are 
made of whitewood or poplar, | inch thick, dovetailed at the corners, 
with the bottom rabbeted in. The sides are made of two pieces, forming 
the box proper, about 1^ inches high, and a cover 1 inch, which is grooved 
on the inner surface near the top (about i inch) for the reception of a 
plate of glass fastened in, when the box is made, with putty. The cover 
and box, where they fit together, are tongued and grooved, and are held 
together by brass hooks and eyes on either side. 

The ])lan of arrangement is to show in one group the insect foes of a 
particular food plant in the four stages of egg, larva, pupa, and insect, 
accompanied by specimens exhibiting the mode of injury, and classi- 
fied according to the portion of the plant injured, as root, stalk, foliage, 
or fruit, to be followed by the beneficial insects known to destroy a par- 
ticular species ^ in short, the idea of such a collection is to be able to 
show at a glance the entire history of any insect or group of insects 
affecting any of our food-crops. 

In visiting such a collection, we will suppose the farmer, or fruit- 
grower, or student should desire to see the Colorado potato-beetle. The 
case devoted to the potato is opened, and be sees a dried specimen of 
potato-leaf, fastened upon a card-label, covered with little patches of the 
yellow, golden eggs of this insect ; next he observes the larvas, of various 
sizes, either in alcohol or prepared by ^' blowing ;" then the pupa is 
shown to him ; and, to complete the story, the male and female of the 
perfect insect are displayed, some in a state of rest, some with wings 
'^Tpanded, and others in various positions, to show marked portions of 
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the body. Then, if it were possible, a denaded potato-stalk should be 
shown, to exhibit the method in which they carry on their work of de- 
strnction ; and, lastly, the army of parasites that help to check their rav- 
ages, with samples of chemicals and artificial contrivances in use by 
man to accomplish the same end, would close the short but instructive 
lesson. Each card should be labeled with the scientific nnd common 
names of the specimen, or with any information necessary to complete 
the history of the insects. 

Should he desire to know what other species are destructive to the 
potato, in like manner he will learn the history of Lenia triliniata, Bari- 
dius trinotatusj and other species. When an insect is a general feeder, 
it may be shown in the case devoted to two or three only of the plants 
it is most destructive to, though on the card-label the other plants it 
feeds upon should be named, or, if found on vegetation generally, the 
word "omnivorous '^ explains the fact. 

The design of arrangement has not been as fully carried out as could 
be desired, chiefly for want of specimens, particularly those illustrating 
the early stages of the insects. The present collection, though, is a com- 
mencement, forming the nucleus of what may some day be the full 
realization of a complete cabinet of economic entomology. In colleges 
and other institutions, however — as is the case in our own cabinet — such 
a collection should be accompanied by a working collection, arranged 
according to families, tribes, genera, and species, in order that the stu- 
dent may familiarizehimself with classification while studying the habits 
of insects in relation to our farm-products. 

The groups exhibited in the twenty-four cases exhibited at the Cen- 
tennial are as follows : 

Case A. — ^Thirty-nine species of insects, destroying, either directly or 
indirectly, the root, stalk, foliage, or fruit (in the field and in the jgranary) 
of Indian corn or maize. 

Case B, — Insects destroying (or proving injurious to) wheat, rye, oats, 
and other cereal crops. Twenty-two species. 

Case 0. — Insects destroying or injuring cotton. Thirty-three species. 

Case D. — Insects destroying or injuring the potato, (Solanum tubero- 
sum,) Sixteen species. 

Case E, — Insects proving destructive to cucurbitaceous plants, as 
squashes, melons, &c. Seven species. Insects destroying milkweed. 
Twenty-five species. 

Case F. — Insects destroying cabbage, turnips, &c., or the plants of the 
kitchen-garden. Twenty-eight species. 

C€Lse G. — Insects injuring the grape-vine or its fruit. Thirty-one spe- 
cies. 

Case H. — ^Insects injurious to fruit, fruit-trees, &c. Twenty-six species. 

Case L — Insects destroying or proving injurious to the apple. Twenty- 
nine species. 

Case J. — Insects that annoy the housewife, commonly called ** house- 
hold pests.'' Forty-one species. 

Case if. — Insects aiding in the destruction of forest-trees. Thirty- 
seven species. 

Case L. — Insects destroying the pine. Thirty-nine species. 

Case M. — ^Insects destroying shade-trees. Twenty species. 

Case N. — Insects injurious to man, by injuring or destroying the wood 
of various plants. Twenty-eight species. 

Case O. — Gall-insects on oak. Twenty-seven species. 

Case P. — Gall-insects of other plants. Forty-four species. 

Case Q4 — ^Insects destroying the eggs or young of fishes. Fourteen 
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species. Insects iDJurious or annoying to. bees, to cattle, and to man- 
kind. Thirty species. 

CaseR. — ^Objects of insect architecture, with the species employed in 
producing them. Forty-eight specimens. 

Cases 8 and I. — ^In these two cases are shown seventy species of the most 
common forms of our beneficial insects. (These should have been placed 
in the general collection, after the insects they are known to destroy, 
but it was decided to group them together for the present.) 

Case U. — ^Thirty-one species of insects beneflcial as scavengers by re- 
moving filth and carrion. 

Cases V and W. — ^These two cases are devoted to silk-producing in- 
sects, and contain about thirty specimens illustrating this industry. 

CaseX. — In this case are gathered together a few insecticides, so called, 
and traps or devices for destroying insects. 

The birds beneficial and injurious to American agriculture were shown 
in a case by themselves, labeled, as in the museum, wij^ scientific and 
common name, and brief facts regarding benefit or injury, as well as 
suitable marks of distinction on the end of each perch, black to show 
the evil habits of the bird, and white to show the proportion of good, 
by their destruction of noxious insects. With many of the specimens 
the contents of the stomach was exhibited to verify the statements upon 
the label. 

The collection of domestic poultry was made almost complete by the 
purchase of 80 specimens of fowls, ducks, and pigeons, which were pre- 
pared and exhibited with a careful selection from the collection already 
existing in the museum of the Department, and these, labeled with the 
name of breeds, formed an interesting exhibit for the farmer or poultry- 
fancier. 

The collections were arranged in sixteen walnut cases, built with the 
special abject of transferment to the gallery of the museum when com- 
pleted, in order that theur great expense should not be lost to the 
Department, and were allotted a space of 40 by 60 feet. The arrange- 
ment of the grand whole is in an ascending series, beginning with the 
})roducts of the earth, as grains, fruits, tobacco, cotton, wool, and other 
fibers ; next, the insects which prey upon them and blast the hopes of 
patient labor; and, third, the birds which restore the balance, and render 
successful production possible by limiting the depredations of the count- 
less hordes of insect spoilers. 

Before leaving this subject, it may not be out of place to state that the 
Department is under obligations to many individuals and flinis for aid 
in making collections for the museum, or for valuable donations of sam- 
ples which could be procured in no other way, prominent among which 
may be mentioned : 

The Lowell Manufacturing Company, series of samples illustrating 
manufacture of carpets j the Washington Mills, Lawrence, Massachu- 
setts, a similar series illustrating the manufacture of woolen piece- 
goods ; Chas. A. Stevens & Co., Ware, opera flannels, wool, and manu- 
facture ; Amoskeag and Stark Mills, Manchester, N. H., through Mr. 
lleuben Dodge, samples illustrating cotton and flax manufacture. 
Various samples of paper-making materials and manufactured paper, to 
E. Morrison & Co., Washington, D. C; Holyoke Paper Company, Had- 
ley Falls, Mass.; Askell & Smiths, Oanajoharie, K Y. ; Dobler,'Mudg0 
& Chapman, and John A. Dushane & Co., Baltimore, Md. ; Itepublic 
Mills, Springfield, Ohio, and others. 

The thanks of the Department are also due to many of its regular cor- 
respondents, who aided mateiially in the success of the exhibition bv 
'her prompt response to the call for samples of grains and fibers. 
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While tbo Department was enabled by means of the Centennial Exbi- 
bition to add largely to its collections of native products of agriculture, 
far greater benefit was derived firom it by the opportunity it presented 
for the acquisition of rare and not easily-obtained collections of the 
varied products of the agriculture of foreign countries. Through the 
earnest endeavors of Professor Baird, of the Smithsonian Institution, 
and by co-operation with him, the Museuni Division has taken advan- 
tage of the opportunity presented, which has resulted in the securing of 
full collections of the products of the soil — direct and indirect — from 
various portions of the world ; many f^om remote countries, curious and 
interesting, as illustrating the habits of the people, while exhibiting 
their agriculture, and all of such value and in such generous quantities, 
with few exceptions, that, when they are finally classified and arranged 
in the museum-hall, the display will be most complete. 

For the most part the material is given as a donation to the United 
States for exhibition in its museums, although it is understood that the 
Department shall reciprocate by sending collections of grains and fibers 
of our own country, if such collections are desired. Some of the ex- 
hibits were presented in their entirety, without condition ; from others 
the Department was allowed to select such specimens as were desirable 
in quantities sufficient for museum purposes, while with a few the 
specimens were secured by promise of exchange when the Department 
is enabled to secure the American collections for the purpose. 

From the interesting exhibits of the Australian colonies a full series 
of grains and fibers were obtained. From Victoria, in addition to grain 
and wool samples, including thirty-two samples of the fine-wool collec- 
tion of Hastings, Cunningham & Co., the Department was fortunate in 
securing a collection of miscellaneous fibers from over forty different 
species of fiber-producing plants, prepared by William R. Guilefoyle, 
director of the botanic gardens, Melbourne. This collection also in- 
dades fifty specimens of paper prepared from as many species of plants, 
nearly all of which are represented in the fiber-collection. Among the 
Victoria wheats secured, one variety weighed Gd pounds to the bushel, 
and not a few were up to 64 and 67 pounds. In all, several hundred 
specimens were obtained. 

Samples of the remarkable wool exhibits from Queensland were 
secured, with about forty specimens of miscellaneous fibers, all of differ- 
ent species, with the exception of half a dozen samples of cotton and 
silk in the raw state. A fine series of sugars was also obtained, with a 
few samples of grain and tobacco. 

The New South Wales donation consisted of a large series of wools, 
and some few miscellaneous fibers, including silk-cocoons ; about twenty 
specimens of sugar, fifty specimens of grain, arrowroot, starch, flour, 
&c., and a series of preserved tropical fruits ; tobacco, and other miscel- 
laneous products. The South Australian and Tasmanian collections 
were very similar, numbering about one hundred specimens each. 

From New Zealand, the valuable collection of one hundred and nine 
specimens of New Zealand flax, PAonnttim te?uia7, was received complete. 
It iUnstrates the textile in all stages of manufacture — even as rudely 
prepared by the natives, who strip the fiber with a shell — and includes 
articles showing the various uses to which it may be employed, as the 
manufacture of twine for making nets, coarse twine, small and large 
ropes, cables, halters, mats, matting, and even a fair quality of coarse 
flu cloth. A series of fine grains was also received, with about a dozen 
wool samples, native gum, starch, and miscellaneous products. 

The Japanese donation includes one hundred and fifteen specimens of 
tea in bottles; specimens of tobacco, gums, varnishes, dye-stuffs, flour, 
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starclics, and farinaceous products ; and a valuable series of preserved 
fruits in alcohol, among them several varieties of the seedless persim- 
mon, which is used for making wine and for preserving as a delicacy, 
A few bottles of sauces and wines were also presented. The most val- 
uable acquisition, however, is the complete exhibit illustrating the silk 
industry of the country, as carried on by the natives, which was given 
without condition, and includes not only the silk of Bombyx morij but 
yama-mai and other largo silk-producing insects. In addition to about 
thirty sami)les of raw and spun silk, cocoons, &c., the collection is 
accompanied by all the implements, baskets, frames, cases, &c., used in 
feeding and caring for the worms and in preparing the silk ; colored 
plates, with descriptions of each process, accompany each article, which 
make it not only an interesting but an instructive exhibit. The 
repaainder of the liber-collection of Japan given to the Department is 
contained in half a dozen large cases, and consists mainly of cotton and 
ramie, in various stages of preparation, with a few miscellaneous fibers. 

The donations from Egypt include about two hundred varieties of 
cereals, seeds, &c., and a full series of Egyptian cotton samples. The 
Orange Free State also presented samples of its grains, as wheat, com, 
millet, &c. 

The Eussian collection is very full and complete. The entire grain- 
exhibit was turned over to the Department, there being in many cases 
a bushel of a given variety. Wheats rye, oats, barley, linseed, cotton- 
seed, grass-seed, beans, pease, &c., are embraced in this collection, 
besides samples of nuts and other seeds not enumerated. In the dozen 
or fifteen varieties of vegetable oils presented are poppy, sunflower, and 
mustard oil. Twelve samples of beet-root sugar were secured from their 
fine display, and a few preserved fruits and liquors. The fiber-collec- 
tion consists of samples of flax, raw and prepared, cotton, silk cocoons 
and spun silk, and twenty samples of wools sent in the fleece. In addi- 
tion to these specimens,' two large ornamental cases of merino wool, 
probably two hundred samples, were given entire. 

Norway and Sweden presented their complete exhibit of grains and 
cereals, the latter country also giving about sixty samples of flour and 
food preparations, including the bread used by the peasants. This 
bread is made once a year, and is a large, round, flat cake some 10 inches 
across, made of rye or of wheat flour, and Is quite palatable. 

The Netherlands presented, without condition, the entire exhibit of the 
Zeeland Agricultural Society, with a number or miscellaneous exhibits 
of individual products, as chiccory, liquors, and oils from maize and 
other grain, medicinal preparations, &c. In addition to these collec- 
tions, the large exhibit of the Holland Agricultural Society was secured 
by purchase, the Netherlands Commission oftering to become respon- 
sible for two-thirds of the amount asked by the society if the Depart- 
ment would pay in cash the remainder, or $50. The collection includes 
grains, cereals, seeds, fibers, and other i)roducts of the soil, and a series 
of dairy products, and the implements used in the native manufacture 
of cheese. 

From Great Britain the Department received a very full classified 
collection of over three hundred varieties of wool from all parts of the 
world, arranged on a portable stand or table, in eight largo glass-cov- 
jred cases, and exhibited by J. L. Bowes & Brother, Liverpool. This 
collection was in reality presented to the Smithsonian Institution, and 
,s deposited in the museum of the Department by it. Another remark- 
ably fine collection of wool in the fleece was presented by Mr. Odeys, on 
*^ndition that samples be preserved under glass. 

^T)aip «ind Portugal each presented several hundred specimens of 
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grains, seeds, nuts, and various agricultural products, together with a 
small series of libers, a portion of them from Philippine Isles. 

Many of the South American exhibits were given almost uncondition- 
ally, and in two or three instances the Department was fortunate in 
securing the entire exhibit as it stood. 

Brazil donated sample of all of its seeds and grains, some nuts, &c., 
with samples of flour, starch, mandioca, tapioca^ and other native food 
products ; native fibers, many of them curious and interesting, flax, 
cotton, silk in raw state, &o. ; mat6^ cocoa, coffee, sugar, and tobacco — 
many kinds peculiar to the country* — ^in the leaf and manufactured ; 
wax, gums, oils, dyes, and a large collection of medicinal oils and other 
preparations, and materia medica, principally dried roots, leaves, barks, 
&c., of medicinal plants. 

The agricultural display of Venezuela included thirty varieties of 
coffee, half as many of cocoa, specimens of grains, seeds, beans, pease, 
&c. ; samples of native miscellaneous fibers, with a few of their manu- 
factures; oils, liquors, and materia med\ca; also a series of fruits pre- 
served in alcohol, in all, several hundred specimens. 

A similar collection was also received from the Argentine Eepublic, 
much more valuable, however, in regard to its fibers, as it included a 
full exhibit of the wools of the country in the fleece. 

The Chilian collection embraced a representative collection of the 
cereals and seeds of the country, with some minor products of agricul- 
ture; and a like collection from Peru includes, in addition, about forty 
samples of native wines and liquors. 

Coming nearer home, Mexico presents samples of her agricultural 
products, and these, with a few small collections obtained from exhibits 
from our own country, complete the list of donations received from the 
exhibition, at its close, to be placed in our own museum. 

In conclusion, I have only to say that when the gallery in contempla- 
tion shall have been erected in our Museum Hall, giving an additional 
space of 3,000 square feet, or 8,000 in all, and when appropriation shall 
have been made for the proper preparation and display of this valuable 
mass of material, the work will be commenced at once and pushed to 
completion. 

Much time and labor, however, will have to be expended on the col- 
lection in classifying, arranging, and labeling, as samples in duplicate 
must be prepared from many of the countries for donations to other in- 
stitutions; a condition required of the Department when the collections 
were presented. The Smithsonian Institution also desires a small series 
from each country represented, for exhibition in the Ethnological Hall 
of its Museum, when the whole shall have been examined ana our own 
series displayed. 

As to the advantages accruing to the Department in the possession 
of the material it has been so fortunate in securing, it is speaking within 
bonnds to say that in fibers alone, in the number of specimens and value 
of the collection, the Museum is far ahead of any other Museum in this 
country, and is a rival of the Museums of the Old World, and that an 
appropriation of $100,000 at any other time would hardly have proved 
sufficient for bringing together a similar general collection to the one 
now in the possession of the Department, which has been secured by 
very limited exchange, and by the simple cost of transportation to 
Washington. 

I am, respectfully-, CHAS. E. DODGE, 

Assistant Entomologist. 

TOWNEND GLOVEE, 

JSntamologist 
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nOMOPTEEA. 

The suborder Somoptcra of tlie order Scmiptera consists of insects 
having four membraiions defiescd wings, usnally lying over the baclr, 
like the roof of a honse, wbon the insect is at rept. The anterior pair of 
wings are nsually larger than the posterior pair, generally transparent, 
aad net-veinetl. The month consists of a beak or sucker, which is osea 
to pierce the onter cuticle of plants tbey freqnent, and to suck oat the 
sap in three of the stages of their existence. Aa larvre, pupte, and per- 
fect insect, they are equally active and do much damage, feeding 
almost entirely upon vegetable substances, and when very numerous, aa 
in the case of the Aphides or plant-Hce, they do much injury to vegeta- 
tion by sacking out the sap, thereby weakening the plants, shrubs, 
or trees they freqaent. As no recent rehable catalogue of the So- 
moptera has been published in this conntry, and only such old works as 
Amyot and Servillo, &c., can .be referred to, it haa been thought best 
not to arrange these insects scientifically in this paper, but merely to 
allnde to some of those best known to oar ^rmers, or to such as are 
particularly distinguished by their destmctive habits or singularity of 
form. This suborder has been very mnch neglected by onr entomolo- 
gists, who nsually take more interest in the study and collection of the 
Oolecptera, (or beetles), and Lepiiffptera, (bntterflies, moths, &c.,) in 
preference to the smaller and more inconspicuous insects, although the 
Homoptera contain some of the most groteaqne and singularly-formed 
insects we usually meet with, such as Entilia, Tetamona, Ceresa, and 
many others, which will bo found described and figured in a later part 
of this report. We will therefore commence with the Cicadidai, or har- 
vest-flies, incorrectly known in this neighborhood and elsewhere as 
locusts ; the real locnst being an orthopteroas insect, very closely allied 
to onr common grasshopper. 

The harvest^tliea are large insects, having a broad, short, transverse 
bead, with large prominent eyes, and broad thorax. The npper wings are 
rather narrow, membranoua, and deflexed over the sides of the body, 
Uk^ the roof of a house. Our most common species in this neighbor- 
No. 1. hood is the Cicada prainota, which 
may be heard in sammer and antumu 
at almost any timemaking its peculiar 
trilling noise in the shade and forest 
trees in the gronnds of the Smithso- 
nian InstitDtion. These insects are 
quite largo in size, some of them 
mcasuriug 2 inches or more from the 
front of the head to the tip of the 
closed wings. The males aJone are 
mnsical, hence an old cynical writer 
observes : " Happy the cicadas' lives, 
since they all have voiceless wives." 
The musical apparatus prodacing the 
pecnliarprolongedtrilliugchirp orery 
made by the male is situated on the 
nnder side of the body, on the basal 
ring of the abdomen, and consists of a pair of large plates, largely 
covering the anterior part of the body, which, acting like a drum, at 
r,he will of the insect prodnces the prolonged tremnlous soand we 
aaax ao often in the tops of the trees they inhabit ; if the tree on which 
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the insect is (nlling be slightly stnick by tho Lard, it will stop its 
musical serenade instantly and remain mate for some time. The per- 
fect insect appears ia May and Jnne, and lasts nntil late in autnmn; 
it ia of a green color, shaded with brown. The outer edge of the wings 
is also green, and when the cicad»ia yoang and vigorous, it appears to 
be covered with a whitish dnst or powder, which gradaally disappears 
08 the insect grows older. The female deposits her eggs in slits or 
inoisions made in trees or plants, which ebe cats with her ovipositor. 
The eggs remain in these longitndinal incisions for some time, accord- 
ing to tho warmth of the season ; when hatched by the heat of the 
son, the yonng lame drop to the ground, and immediately bury theui- 
Belves in the soil, feeding npon tender sabterranean roots, which they 
pierce with their beak and then sack oat the sap. It is a popular bat 
erroneooB idea that the females of this cicada are capable of piercing 
the skin of mankind and thea Meeting a poisonous fluid into the wound, 

Srodncing violent inflammation and pain. The insect it«elf is freqnent- 
j carried off by a largo burrowing wasp or hornet, (Stirua speciosvs,) 
which forms deep holes or burrows in the earth, where it deposits its 
egg or- eggs in a half-killed cicada, which is intended to form a supply 
of fresh food for the larva until it changes into the pupa state, when it 
ceases altogether to feed until it emerges as a perfect wasp or hornet, 
lost season many specimens of this Btirns were brought to the Depart- 
ment, having been caught in the very act of carrying still living harvest- 
flies to their bnrrows. The manna of dmggista is said to he tbe concrete 
Juice of a species of JPraxinia, or ash, in flsjies, which is produced by a 
meoies of cicada, or, most probably, some other insect of tho suborder 
Homoptera. The insects themselves are destroyed in great numbers by 
hogs, poultry, and various small animals ; bnt as they never appear In 
such immense numbers as their relatives, the seventeen-year locust, they 
do very little, if any, damage to the farmer. 

Cicada septendeoim, or the seventeen-year locust, derives its specific 
name from the fact that it makes its appearance ifo. % 

in certain districts at stated intervals of seven- 
teen years in immense numbers, when the mil- 
lions of them, swarming on the forest and fruit L,, 
trees, almost deafen the observer with their Ml 
trilling calls to the females, and form an abnnd- ' 
ant feast to the swine, fowls, &c., and wild ani- 
mals on the land, and, if near a river or lake, to 
the fishes in the water. They sometimes injure 
itnit and forest trees by making their longitudi- 
nal slits or incisions in the young branches or 
terminal twigs, in which to deposit their eggs, 
many of the branches thus injured dying down 
as far as the injury, and afterward being broken 
off by high winds and literally almost covering 
the ground. The perfect insects make their 
appearance the last of Mayor beginning of June 
in immense swanos, and the earth in certain 
localities is literally honey-combed with the 
roond holes which are made by the insects when 
isBolng from the earth, these holes being bored j 
sometimes through the hardest ground, and I 
sometimes even through well-traveled country \ 
roads. After pairing, the females deposit their 
eggs, from ten to twen^ os more, in iQppiqid^al slitaj made it* pairs, 
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and penetrating to the pith in tbo terminal shoots and small branches 
of oak, apple, and other deciduous trees. These slits are made by the 
ovipositor of the female. The young larv® hatch out in about six 
weeks, fall to the ground, and immediately bury themselves under the 
earth, where they are said to remain iiearly seventeen years in the larva) 
state, feeding on succulent roots of trees and shrubs. When about to 
change into pupa3, the larvae work their way to the surface of the 
ground, shed their outer skins, and assume the pupa state, somewhat 
resembling the perfect insect, but having thick and strong fossorial or 
digging fore legs, with only wing-cases, and utterly incapable of flight. 
This pupa state is said to last only a few days, during which the pupa 
remains near the orifice of its subterranean tunnel. Mr. Kathvon, how- 
ever, states that iu localities which are low and flat, and the drainage is 
imperfect, they construct galleries of earth, 4 to G inches above ground, 
leaving an orifice for egress even with the surface^ iu the upper end of 
which the pupa would be found waiting their appointed time of change. 
They would then back down below the level of the earth and under- 
go their transformations in the usual manner. But in all the cases 
observed when these locusts or harvest-flies abounded near the agri- 
cultural college in Maryland, the pupsd were found in somewhat cyl- 
indrical holes or burrows, some of them having even burrowed up- 
ward through hard gravel roads, as before stated. When ready to 
change into perfect insects, they crawled out of these holes, made their 
way as best they could up the neighboring trees, stone fences, and rails^ 
and attached themselves by the strong claws of their feet to some 
solid rough substance ; the skins of the pupae, hardened, split open 
down the back and thorax, and the perfect harvest-fly emerged into the 
open air from the dry old skin, after waiting some time to dry its yet 
damp wings, it eventually flew away to join its noisy companions on 
the neighboring trees. In these cases, however, no gallery whatever 
was made by any of the larvae observed, but the insects emerged from 
simple holes in the ground. The situation was high, the soil gravelly, 
with no swamps in the immediate vicinity. For weeks afterward the 
trees and fences were literally covered with the dried-up and split skins 
of the pupae still clinging to them by means of their strongly-hooked 
claws, appearing to the casual observer as if they were still alive and in 
the act of ascending the trees. At the end of the season many of these 
insects were observed flying about the Maryland woods with only about 
two-thirds of the abdomen remaining, and that portion perfectly dry and 
hollow, as if the end had been bitten off by domestic fowls or other birds 
or broken off by accident ; sometimes, however, the hollow portion was 
partially filled with a brownish powder. On this subject Dr. Leidy, in the 
Proceeding of the Academy of Natural Sciences in Philadelphia, states 
that the cicada is liable to be attacked by a peculiar fungus, the poste- 
rior portion of the abdomen of the male insects being filled with a green 
fungus. The abdomen of the infected males was usually inflated, brit- 
.tie, and totally dead while the insect was yet flying about j when, upon 
breaking off the hind part of the abdomen, the dust-like spores would 
fly as if from a small puff-ball. Mr. B. W. Ward, of Ohio, in the Amer- 
ican Entomologist, (vol. 1, p. 117,) states that this mold or fungus seems 
• o be a drying up of the membranes of the abdomen, and it is generally 
}f a brown color, dry and brittle. He thinks, likewise, that these males 
n copulation break off one or more of the posterior joints of the ab- 
Jomen, and that this "dry-rot" may be the result of the broken mem- 
branes. Ho adds, also, that he never found a perfect male thus 
aflected in the early part of the season. Some naturalists assert that 
.h^-^ are ^.wo, if not more, varieties of this insect: one appearing 
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at intervals of seventeen years, while anotber comes every thirteen 
years. These insects are frequently carried oflf by the digger-wasps as 
food for their yonng, in the same manner as the Cicada pruinosa before- 
mentioned. Madam Meriam states that one species of cicada is very 
destructive to the coffee-plants in Surinam, but our species do not appear 
to do much permanent injury, excepting when exceedingly numerous, 
and then only to the terminal sboots and branches, where the eggs are 
dej)osited. The general color of the seventeen-year cicada is of a rich 
yellow or orange-brown, varied with a darker color; the outside edges 
of the wings are of a light rich buff or orange brown, by which alone it 
can be distinguisbed from its relative Cicada pruinosa^ which is of a 
green color, with the edges of its wings also green. It is also much 
smaller, the figure of the insect No. 2 being taken from an extra large 
specimen. 

Otiocerus coqueberlH is a small insect of a somewhat elongated form 
and having a small projection in front, resembling the lantern No. 3. 
of the true fulgora or lantern fly of Surinam, but on a very ^^^Ps 
diminutive scale ; it feeds on the wild grape, beech, and oak; it ^^^^ 
is 0.35 to 0.42 in length, and of a» yellowish-white color, with a bright car- 
mine red stripe running longitudinally along each side of it« wiog, and 
which stripe is usually forked at its hinder end. This insect is 0.42 
in length ; it was quite rare near the Maryland college, and was taken 
by beating among the bushes with a common insect-net. The genus 
Otiocerus is remarkable for possessing long slender cylindrical append- 
ages attached to the base of the antennsB. Another insect of the same 
genus, Otiocerus amyotiii^ is found on hickory and walnut. As these 
small insects, however, do very little injury to the farmer, we will 
not propose remedies, but refer to the remedies for TetMgonia. Erytliro- 
neuraj and AphiSj which will answer equally well for most of the tree- 
hoppers should they become very numerous and troublesome. 

A small Fulgora — Scolops (Fulgora Say) sulcipes — is a most No. 4. 
singularly-formed insect; the front part of its head being 
much prolonged, and projecting upward like a thin curved 
horn. When dried in a cabinet it is of a light-drab color, and 
is found among brambles and weeds in meadows. It is not very rare in 
the neighborhood of the Maryland Agricultural College in July and Sep- 
tember, and may readily be taken in a sweep-net ; but as it is very 
active and leaps well, it frequently escapes capture; in length, to the 
tip of its horn-like prolongation, it measures 0.40. 

A small bomopterous insect, Phylloscelis atra (var. pallescens) is No. 6. 
not uncommon amoug the brambles and weeds in meadows in Mary- 
land ; it is of a singular round or broad oval shape, being about 
0.20 in length by 0.13 in breadth; the fore thighs are much thick- 
ened, and the bind tibiae or shanks are quite long and spiuey on 
their outer edges, and are fitted for leaping ; it is very active. Tbe color 
of tbis insect is black, having two orange-brown stripes on the thorax, 
two longitudinal etripcs of the same color on the outer wings and on 
tbe border of the scutel. There is another variety, entirely black, found 
in the same situations, and the two varieties are frequently taken at tbe 
same time when sweeping for other insects. 

The genus Delpluix is hero represented by a small insect. No. 6. 
Delphax carinata^ in form somewhat resembling a very small 
cicada, having wings sloping like a roof, almost transparent, 
and veined, and bearing three oblique bars of a brown 
color, meeting at the ridge. It was taken when beating 
In grass and meadows; length, 0.20; it is likewise found 









28 REPORT OP THE COMMISSIONER OF AGRICULTURE. 

among young pine trees. Dr. Packard states that another insect of 
this genus, DeJpJiax arveims of Fitch, is an insect of a pale yellow color, 
with elytra and wings nearly pellucid, and that it is common in wheat- 
fields e.arly in June, but ho does not state what it feeds upon, or whether 
it injures the wheat. 

OliariuSj n. sp., is a small insect about 0.35 in length, with transpa- 
No. 7. rent, broad, strongly- veined wings, having a dark spot about 
two-tliirds of the way down the outer margin. The body is 
dark green, or almost black, with rings of abdomen tinged with 
reddish. It was taken among high weeds and bit^mbles, or 
blackberries, in a meadow near the Maryland Agricultural Col- 
lege, and as its natural history and food are not known, and the 
insect itself is somewhat rare, it has been figured here, in order to in- 
duce young naturalists to observe its habits and make them known to 
the public. 

No. 8. Amplmcepa (Flata) hiviitata is a small insect, 0.30 in length, 
having its upper wings somewhat broad and rounded, like the wing 
of the common white butterfly. They are somewhat veined, and 
rise abruptly from ito sides at an acute angle or wedge-form, re- 
sembling a very steep roof.. There is a broad, lateral, dark-reddish or 
brown stripe running down the middle of its back. Its general color is 
pale green, and, when resting on a blade of grass or green leaf, it is 
scarcely to be distinguished from the substance on which it rests. It is 
not uncommon, in Maryland in grass-meadows and where brambles are 
abundant.. 

Ormmis (Pocciloptera) sepientrionalis resembles Amphiscepa iivittata 
No. 9.. very much in both form and color, but is much larger, being 
0.40. in length to end of wing-covers, and is found in the 
same situations, being frequently taken with it in the same 
sweep-net^ It alSQ Jtrequents. the. May-apple {Podophyllum) and 
grape. 
No., 10. Ormenis {Pceciloptera and Flata) pt'uinosa^ the mealy flata or 
frosted tree-hopper, in general form and appearance, resembles 
the other insects of the genus flata before mentioned, being 
strongly compressed and wedge-shaped. It is about 0.35 in 
length to edge of wing-covers. Its height is pretty near double its width. 
It feeds from July to September on the sap of leaves and succulent 
shoots of various plants, among which may be enumerated rhubarb, 
gooseberry, plum, i)rivet, grape, &c. The color of the insect itself is 
plumbeous or dusky bluish, and when young it is covered with white 
meal-like powder, giving it a hoary appearance. It is very common in 
Maryland among grass and rank herbage, but does not appear to. do 
any damage to the plants above mentioned. 

We will now proceed to insects related to the genus MemhraciSj some 
of which present most extraordinary and grotesque forms, and which, 
when resting on small branches or twigs, resemble thorns or excres- 
cences so much that they are frequently passed by unnoticed. We will 
therefore give some figures to exemplify the singularity of their ap- 
pearance. 

JEnckenopa {Membracis) binotata, or the two-spotted leaf-hopper, is a 

Nov 11., most singularly-formed insect, its thorax, having a compressed 

^v horn in front extending above the head j when perched upon a 

%^ dry stalk it has somewhat the appearance of a miniature bird 

?v^ "With a long arched neck. It is 0.45 in length to the tip of horn ; 

^t at, brown, or blackish color, and has two pale yellow spots on the edge 
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of its back. This insect pnnctares the leaves and extracts the sap from 
the butternut, hop-tree, and locust ; it also is found on weeds. In Mary- 
laud it is common on locust, and may sometimes be seen in great num- 
bers arranged in a line on a twig or branch near the body of the tree 
busily employed in sucking out the sap, which attracts myriads of ants, 
in the same manner as the so-called honey-dew produced from the anal 
tub^cles of plant-lice. 

Telamona ampelopsidis is a curious tree-hopper, about 0.50 in length 
to the tips of its wings, of a brownish-gray color when dead No. 12. 
and dried, and a large and somewhat square hump projecting 
from its back, which slopes Orleans slightly toward the hinder 
part of its body. As its speciQc name implies, it is found on 
the AmpelopsiSj or Virginia creeper, but also frequents grape- 
vines, and is rare in Maryland. 

Entilia {Membracis) concava is a very small tree-hopper, 0.15 to 0.18 
in length, with the ridge of the back somewhat elevated No. 13. 
in front so as to form a slight concavity in the middle, ^tigBk. 
or rather before the middle part of the back ; the body f^SSk {^ 
is marked with dilated punctures. It is of a dark color, 
and quite inconspicuous in appearance } it is taken on weeds. 

Another species, JEntilia {Membracis) carinata^ has the ridge of its 
back or keel deeply scooped out in a compete semi-circle, so as No. 14. 
to make a kind of protuberance in front, separated from a jQ. 
square leaning hump on the ridge of its back by the aforesaid rrv^ 
scooped out semi-circle ; it is 0.20 in length, and of a brown color, and 
has been taken on potato-plants, but is quite rare in Maryland. 

Ceresa bubalusj or the buffalo tree-hopper, is a very singularly-shaped 
insect, being broadest in front and shaped something like a No. 15. 
beech-nut anteriorly, with a short sharp point at each side 
jutting out horizontally like the short horns of a bull, and end- 
ing also in a sharp point ; it forms a kind of triangle on the 
front part of the insect, and presents a very singular appearance, espe- 
cially as whea viewed from the back ; it grows narrower until it ends 
in a sharp angle at the ends of the wings. The insect is about 0.30 to 
0.40 in length, of a green color, and has transparent wings sloping like 
the roof of a house. This insect is common on a variety of trees in Mary- 
land, apple, peach, grape, and willow, and, when on the locust, gener- 
ally stations itself in an angle where the leaf-stalk arises from a branch, 
and where it is almost hidden away.' The eggs are deposited in a short 
carved row, in a series of punctures made by the ovipositor of the 
female in the bark and sapwood. The larvae are shaped something like 
the perfect insects, but are somewhat spiney ; as perfect tree-hoppers 
they are very active, and leap with great agility on being disturbed, 
and feed on sap of apple and peach trees, willow and grape-vines, and 
have been accused of injuring the stems of grape-vines by the punc- 
tures they make in which to deposit their eggs. The color of the insect 
being green, it is not very readily distinguished from the leaf itself 
when in a state of rest. 

Ceresa diceros resembles C bvibalns very much in outward appearance, 
but appears to be somewhat smaller, and differs also in being no. ig. 
marked with three or more dark brown spots on its upper 
\vings ; it is frequently swept up in the same net when beat- 
ing for other insects on low bushes and in tall herbage or 
grass. In Maryland it is tolerably common. 

Thelia bimaculataj or two-spotted tree-hopper, is 0.45 to 0.50 in length; 



no. xo. 
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No. 17. it is a brownish triangular insect, shaped like a 

beech-nut, with a long horn running obliquely for- 
ward and upward overhanging thohead, compressed 
9 and rounded at the end : it has a large, bright 
yellow or dull gray colored spot on each side. The 
male difi'ers from the female in the shape and size of its dorsal horn as 
in the iig, 18, and has been known as another species under the name 
of T. acuminata it has been taken on locust. 

tSmilia fMcinbracis) inornataj or the unadorned tree-hopper, roscm- 
No. 18. bles Ceresa bubalus in size and color, but has no horn-like pro- 
jections on each side and is uniformly rounded in front and on 
the back, giving it the appearance of being hump-backed ; it is 
shaped somewhat like a beech-nut, and of a light green color, 
fading to a light yellow in some specimens ; the wings are hyaline or 
glassy, and deflexed at the sides like a roof; it is 0.35 in length, and 
found on oak and chesnut in late summer and autumn. 

Stictocephala {Smilia) inermls, or the unarmed tree-hopper, resembles 
No. 19. Smilia inornata in general form, but is morerouDdedon the back. 
^^ These insects in late summer and autumn make short straight 
jM^ incisions in the bark of small limbs and twigs of pear and chest- 
^ ^^ nut ; the eggs are then deposited in these incisions and hatch out 
in spring, when the larvae, pupce, and perfect insects suck out the sap 
and thus weaken the trees. The insect is about 0.28 in length, of a 
uniform pale green color, fading to dirty yellow ; when dried the wings 
are hyaline, and when disturbed it leaps with great agility ; it is not 
uncommon in Maryland, and is frequently taken when sweei)ing with a 
net for other insects among grass and weeds and brambles ; it has been 
taken likewise on chinquapin bushes. 
Smilia {Membracis) vaUj or the V-marked tree-hopper, is found on 
No. 20. walnut, hickory, and oak, whereit punctures the young branch- 
es with its beak, or sucks and drains them of their sap. 
These insects are about 0.25 in length, with thorax not 
greatly elevated, but rounded in front, and acutely carinate 
from before the middle to the posterior tip. These insects are very 
variable in color, but in dried specimens they are of a dirty yellow, with 
V-like marks on the back. The thorax forms a high arched crest over 
the body. The figure is magnified somewhat. 

Archasia galeata {Fab.) {Smilia auriculata of Pitch) is a very singu- 
No. 21. larly-shaped tree-hopper, about 0.35 in length, having a very 
high rounded back ending posteriorly in a sharp point ; its color 
when dried was of a brownish-yellow and evidently very much 
faded j it has been taken on prairie Ettpatorium and Verbena 
hastata. 
Hoplopliora quadrivittata is a short, thick-set tree-hopper, about 0.35 in 
No. 22. length ; dried specimens of this insect are of a grayish color, 
having two short and two longer longitudinal lines of a pink- 
ish color on its back anteriorly ; it was taken with a sweep- 
net among weeds and bushes, and is rare, but frequents 
oak. 

Gercopis bicincta is a very pretty insect, with body sanguineous, (Say,) 
No. 23. thorax blackish, a rufous band on the middle wings, or hem- 
ydt^tk ^^y^^^ blackish, with two yellow or orange bands running 
jH|K across them ; it was taken very sparingly when beating with a 
~T*^^ sweep-net among weeds, grass, and brambles ; the insect is 
Lbout 0.45 in length. Some of the OeroopidcB are said to secrete a 
.^ohnrinA substanco which is devoured by ants. 
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Aphropkora (Cercopis) quadrangularis is a small, broad, quadrangular 
iusect of a light brownisb-drab color dried, having a square or rather ^^ c^^ 
diamond brown linear mark on its back, and is about 0.35 in 
length. This insect is also known as the frog or cuckoo spittle- 
insect, as its larva lives in a kind of foam or froth formed on va- 
rious plants, shrubs, and trees by the larva sucking the sap from 
the plant by means of its piercer or sucker, and then ejecting the said 
sap and discharging it through its body, forming small bubbles like 
froth or foam, and effectually concealing the larva from its enemies; 
it lives in security until ready to change into the peri'ect iusect. In 
Mar^'land the negroes believe that the small forest horse-flies, so 
numerous in the woods, are produced from these spots of foam, and it is 
almost impossible to convince them to the con- No. 25. 

trary. In Vermont these insects are accused 
of injuring the crops of hay ; it is als found on 
brambles. The larva of a species of Aphroph- 
ara and the frothy substance produced by it on 
rag-weed is figured here to show the appearance 
of the foam as it is formed on the plants. 

The larva of ^l^^rop/U>ra (Membracis) parallela in June and July forms 
a spot of white froth upon the bark near the end of the branches ^^ og 
of white pine ; the perfect insect is 0.50 in length, of a flattened 
and somewhat oval form, and has its wing-covers deflexed like 
the roof of a house ; it is of a brown color, with blackish punc- 
tures on a pale ground, with a smooth whitish line along the 
back, and a small, smooth whitish spot in the center of each wing- 
cover ; it frequents pine woods, and is very plentiful in Maryland. 

The larva of Aphropkora {Memhraois) quadrinotata^ or the four-spotted 
spittle-insect, is frequently to be found enveloped in a spot of foam no.27. 
on the branches of the grape-vine ] this insect is 0.33 to 0.35 in 
length, of a flattened form and brownish color ; it has a blackish 
spot or mark near the tip of its wing, another on the outer margin, 
and a third at the base of the upper wing-covers ; as it is found so 
plentifully sometimes on grape-vines, in all probability it deposits its 
eggs on or in the branches, which, when hatched out into young larvss, 
suck the sap and weaken the growth of the vine. Insects of the genus 
Aphropkora are carried off by a hymenopterous insect, Ooryiis^ to pro- 
vision its nest and serve as food for its young. 

Clastoptera {Cercopis) proteins is a small insect, very prettily marked with 
yellow and black, but is somewhat variable in its omamen- no. 3d. 
tations; it is only 0.15 in length, and is found in cranberry 
and blueberry fields ; no special complaints of its noxious hab- 
its have been received by the Agricultural Department, al- 
though various agricultural papers say it is a great pest to 
Eastern cranberry-growers, injurious to the cranberry culture. 
Flooding the fields for a couple of days would efiectually remove them. 
The figure is considerably magnified. 

Clastoptera {Cercopis) obtusa^ the obtuse or blunt Clastoptera is a small, 
short, broad, and blunt insect, nearly circular in form ; it j^^ 09 
is 0.25 in length, and of a grayish-brown color in dried v >5^V^ 
specimens, which, when strongly marked, are described as ^QfeC. vv 
having three brown bands anteriorly and a dark spot near iRf^ ^k 
the tip; in the large specimen figured these spots are not^ ' i^jlf ^^ 
shown ; it is found on the black alder. * ^*^ 

Proeonia undata is a tree-hopper, of a brown or blackish color, hav- 
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No. 30. ing the head, thorax, and posterior extremity of a lighter and 
brighter brown color ; the head is broad, and blanted in front, and 
the insect itself is of an elongated form, 0.50 to 0.55 in length, 
and when young is covered with a bluish powder, which, however, 
in old insects appears to have been rubbed ofL These insects are 
iujurions to the grape-vine, as they are said to puncture the stems 
of the bunches of grapes, thus causing them to wither and drop o& It 
also sucks the sap from the branches and deposits its eggs in sUts made 
i n the stems in single rows. In certain localities this insect is quite com- 
mon, and may be taken by sweeping with insect-nets the weeds and 
bushes in the immediate neighborhood of grape-vines or among weeds 
and bushes. In the woods they probably frequent the wild grape-vines, 
and are very common in Maryland on blackberry-bushes. 
Codidea, (^asms) siib-Ufasciata is a tree or leaf hopper, about 0.35 in 
No. 31. length, having brownish transparent wings, with two (or 
more?) broad brown stripes across the wing-covers. It is 
very active and difficult to capture, except in long sweep- 
nets brushed through grass and weeds in meadows, but is 
found on black alder and brambles. 
Aulacizm {Tettigonia) mollijpea is a long and somewhat narrow leaf- 
No. 32.hopper, with a very long triangular head. It is of a green color, 
and is about 0.35 in length. It is very active, and leaps, like the 
rest of the genus Tettigonia^ with great agility, it was taken 
among weeds and brambles, in meadows, grass, and cypress. 
The leaf-hoppers Tettigonia^ Erythroneura^ <£c., are small leaping 
insects, very destructive to plants, and especially to the grape-vine, 
whence they are commonly but erroneously called thrips, which is quite a 
different insect, and will be found figured under the Orthoptera. These 
insects swarm upon certain plants, and in all their states, as larva, pupa, 
and imago or perfect insect, are very active and destructive, as they 
pierce the outer skin of the leaf or bark. They suck the sap until the 
foliage turns yellow or brown, gradually withering away and dying, 
leaving the cast-off coats of both larva and pupa adhering to the sur- 
face of leaf, (generally on the under side,) resembling small white specks 
of semi-transparent skin. 

Erythroneura (Tettigonia) vitiSj or the vine-hopper, is a pretty fair 
specimen of all the leaf-hoppers ; we will^ therefore, give a condensed 
history of their habits and natural history. These insects are supposed 
to pass the winter iu the perfect state, hibernating among fallen leaves 
and other rubbish. Some naturalists, however, deny this, and say that 
the eggs for the spring brood are laid during the preceding autumn. 
However this may be, the young larvsd appear in June, from eggs laid by 
the females which have survived the winter. The larva) differ from the 
])arent insects chiefly iu not possessing wings, but they are able to leap 
with great agility when disturbed, and are equally as destructive as the 
pei-fcct insect, as from the time they are hatched they suck the sap from 
the leaf and injure the vitality of the plant. In general, they frequent 
the under side of the leaves, and sometimes appear in such numbers as 
to be a great annoyance to casual passers by, and so injure the vines as 
to cause the foliage to turn yellow or brown, and finally to become dry, 
stiff, and brittle, and fall off. These insects, as before stated, are gen- 
erally, but erroneously, known to our farmers as thrips. They cast 
their skins at least three times, leaving their old cast skins like white 
specks on the leaf, and are very lively, hopping away like fleas when 
listurbed. They attain maturity in June and July, fresh broods ap- 
^jcarin^ throughout summer and autumn until the end of the season. 
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When fully grown, the larvro acquire perfect wings, and are able to fly 
fiom vine to vine, where they lay fresh eggs for future generations. 
The real Erythraneura vitis. or grape-leaf hopper, is described as of a 
pale^dlow color, with two olood-red bands and a third dusky band at 
tiie apex. The anterior band occupies the base of the thorax, wing- 
oovers, and scutel ; the middle band ends in a much narrower, nearly 
square, spot on the middle of the outer side of the wing- covers; it is 0.13 in 
length. For the destruction of this insect syringing with strong tobacco- 
water has been recommended, also dusting with lime, sulphur, helle- 
bore and red pepper, and fumigation with tobacco. Syringing with very 
dUnte carbolic acid and water have also been recommended, but are said 
not to be of much utility unless applied almost every day. Carrying a 
lighted torch through the vineyard at night is said to destroy multi- 
tudes, as, attracted by the fire, they fly into the flame and are burnt. 
This should be repeated at short intervals. Spading up the ground 
in the immediate vicinity of the vines late in the autumn and early 
in the spring would probably expose the perfect insects to the frost 
and coldy if it hibernates as before stated. In a greenhouse or grapery, 
a large, somewhat shallow vessel, similar to a washing-tub, partially 
filled with water, might be placed, and a small quantity of oil poured 
over it so as to form a slight film upon the surface, and a brick placed 
in the middle of the tub with one end above the level of the water and 
oily on which to place a candlestick or lantern, so that at night the 
candle or lantern might be lighted, and the vines disturbed, when many 
of the insects, naturally fiying around the light, would fall into the tub, 
and the oil clogging their wings, they could not escape. 

Erythraneura (Tettigonia) basalis is the most numerous species in this 
vicinity, and diners very much in ornamentation, some of ^^^ 33^ 
them being very much spotted with red, while others have 
almost spotless wings and a mere reddish tinge here and 
there. It is veiy small, and about 0.05 in length. 

Diedrocephala {Tettigonia) quadrivittata is a very pretty in- 
No 34. ^^^ ^'^ ^^ lengtii, and is of a lightgreen color, with 
four distinct longitudinal stripes, meeting on apex or 
JjH^ edge of the wings. We have taken these insects near 
"jV* grape-vines, but they appear to be more numerous in 
Ml meadows and amid rank herbage and blackberry- 
' ^ bushes. These fignres are magnified. 

The Psyllidce are small insects, very much like the Cicaday or harvest-fiy 
in miniature, having the wings of both sexes deflcxed at the sides %t ^^ 
of the body. As larvsD. pupte, and perfect insects, they subsist on ^' 
the juices of plants; tne larv® are fiat. A very pretty species, 
AsfUarAoi^, having deflexed* black wings and an orange-yellow 
thorax, is very common near the Maryland Agricultural College 
in Jnly and August on the common sumach ; it is very small, 
being only about 0.10 in length. The figure is magnified. 

Psylla pyrij or the pear-tree flea-louse, is very injurious to the pear- 
trees. It is also found on apple-trees, and we have taken them in New 
York as lat« as the middle of December sucking out the sap. The pupse 
otP»yUapyri are very small, of a flat form ; the wing-cases are black; the 
abdomen and body are yellow, barred with black, and the thorax is also 
yellow, or brownish, spotted or ornamented with black. The perfect 
msect is about 0.20 to 0.25 in length, and has four transparent win^s, 
which, when the insect is at rest, form an angle over the body like the 
roof of a house. These wings are hyaline, veined vrith black veins, and 
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having a blackish spot or mark on the lower side of the upper pair. The 
larvae, pupae, and perfect insects appear to prefer the side of a branch 
No 36 ^^^^ above a bud or in the axils of the leaf-stalk, and the head is 
generally hidden under the bud. These insects appear to be 
gregarious, and fond of herding together in groups of twelve 
or more. They elaborate and void a sweet clammy substance 
like honey-dew, derived from the sap of the tree, which, fall- 
ing on the leaves and limbs below, gather all the dust andf dirt, 
causing the tree to have a very filthy appearance. This so- 
called honeydew is generally ibund on the upper surface of 
the leaves and branches, and evidently comes from insects 
feeding directly over or above the clammy places. As it is 
voided it falls on the leaves below, and is eagerly sought after 
by ants, which, when a tree is much infested by FsyUa pjfrij 
may be seeu in swarms running up and down the trunk. 
The same remedies may be recommended for these insects as are men- 
tioned for plant-lice and leaf- hoppers. They are also probably destroyed 
by chickadees and golden-crested wrens, as we have seen these little 
birds banging head downward on a particularly-infested tree id Novem- 
ber aud even in dead of winter, busily employed in searching every hole 
and corner for hidden insects. The figure is magnified. 

The Aphides^ or plant-lice, are exceedingly injurious to horticulturCi 
inserting their long beaks into the tender shoots and leaves of plants 
and then sucking out their sap. These insects are generally of very 
small size, having antennsB of 5 to 7 joints and a long three-jointea 
beak, or proboscis, for puncturing plants, and then sucking out the sap. 
Their bodies are soft, rounded or flask-shaped, and apparently only con- 
sist of a skin filled with a liquid ; their legs are long and very denderi 
and many of them have two upright processes or tubercles on the hinder 
part of the abdomen, from which a sweet gummy substance is occa- 
sionally ejected, which is eagerlv sought for by ants and other small 
insects. The wings are generally transparent, and the upper pair are 
much larger than the lower, and are furnished with strong nerves or 
veins, which pass outward from the costal or outer marginal vein; these 
wings are very much deflexed at the side of the body when the insect is 
at rest. Dr. Burnet states that in early autumn the colonies of plant- 
lice are ccmposed of both males and females ; the female after pair- 
ing deposits her eggs and dies. Early in the spring the eggs are 
hatched, and the young plant-lice puncture the plant, suck the sap, and 
increase in size, the whole brood consisting of individuals capable of 
reproducing their species without any connection with a male by a 
species of gemmation or budding forth. These summer broods are 
wingless. The second generation aud several others pursue the same 
course, being sexless, or at least without the trace of a male among 
them, and so on indefinitely until the autumn, when winged individuals 
are produced, which lay eggs for the spring brood of sexual individuals. 
Bonnet obtained nine generations and Diival seven by this process of 
gemmation in one season, and Packard states that Aphis dianthu the 
plant-louse of the pink, continued to propagate by gemmation wituout 
any males for four years, in a constantly-heated room. It has been 
supposed that the final autumnal set of plant-lice were males and 
females alone, but Dr. Burnet states that on examining the internal 
organs of the winged individuals many of them were not females 
^iroper, but simply the ordinary gemmiferous or summer form. As 
there are peculiar plant-lice infesting difTcrent plants, the number of 
species must necessaril;^ be very greatr 
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As before stated^ ants are very fond of the sweet gummy substance 
miscalled boney-dew, wbich is ejected from the anal tubes of plant-lice, 
and it has been repeatedly stated on good authority that the ants cap- 
ture the planMice, carry them to their nests, and keep them there, like 
milch-oows, for the sake of having a good supply of their favorite food 
near at band. Dr. Walsh states that Aphides feeding on annual plants 
hibernate in the imago or perfect-insect state. To show the injury 
done in England by these minute insects, Kirby and Spence long ago 
stated that their damage to hops alone made the difference of the dut^ 
often as much as £200,000 (or in the neighborhood of 81,000,000) per 
annum, more or less, in proportion as the fly prevailed or otherwise. 
Happily, however, plant-lice are subject to a great many enemies which 
materially diminish their numbers. Almost all the lady-birds {Coo- 
cimilidcB) feed upon them in both larva and perfect state. Minute hy- 
menopterous insects, such as Aphidiusj &a, lay their eggs in the body of 
the plant-louse, which, hatching into little grubs, eat out their interior 
and thus destroy them. (See Eymenaptera.) Several plant-bugs. Nobis 
feruBj Phffmata erosa^ Beauvius raptorius and multispinosui^ pierce them 
with their beak, and suck out their juices. (See Heteritptera.) Syrpkus 
and Ltuoopis^ two- winged flies, also destroy them, (see IHptera;) 
Ohrysopaj or the lace- wing fly, and Agrioi^ a dragon-flyi (see Neuropteraj) 
feed upon them^ and many others, too numerous to mention here, all 

1'oin in this indiscriminate war upon the helpless but noxious plant- 
ioe. If any person interested in grape-culture will take a single leaf of 
a grape-vine infested with plant-lice and observe it closely, he wUl see 
several individuals differing from the rest, being mucl^ swollen and of 
a grayish-brown color, inst^d of the usual green, and each having a 
round hole in the abdomen. This is done by a small hymenoptcrous or 
four-winged fly, which deposits its eggs in the body of the doomed 
plant-louse, which, hatching into a minute grub, devours the inside of 
its victim, and after changing into a pupa inside the body of the aphis 
and finally into the perfect fly, cuts its way out into the open air, and 
emerges through this circular hole in the skin to lay the foundation of 
new broods of aphis-destroying flies, leaving the empty hard gray skin 
of its victim still clinging convulsively to the leaf. The number of these 
empty skins with holes in . them on some of the vine leaves will tes- 
tify how much good this little insect does to the grape-culturist by de- 
stroying his enemies. Aphides are likewise destroyed by other hymen- 
optera, Passalcecus mandibularisj which stores them up in its cell or nest 
as food for its young. Trypoxylonj AUoiriaj and many of the ChalcididcB 
and other Eymenaptera are also benefactors by destroying multitudes of 
ttiese troublesome plant-lice. 

Aphis mali, apple plant-louse. The females deposit their eggs, which 
are small, oval, and black, on twigs and bark in the No. 37. 

autumn ; the insect is hatched out the next spring, , [Biagnified.] 
and feeds upon the sap of the tree. The first broods 
are all females, which in a short time« without any 
intercourse with the males, give birth to living young 
by the procees of gemmation, as before described. 
These also produce other young ones, which are all 
females as long as the summer lasts, and it is only 
in the autumn that males are produced, which, 
uniting with the females, become the parents of the eggs for the follow- 
ing spring brood, thus bearing living young all the summer, and laying 
eggs wbich can withstand the frosts of the^ winter in autumn for the 
(^Qwing spcing seaaQn^ wbU^ thQ ^a^eat insQQts in winter are do^ 
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BtiQyed by the wet and cold weather and alternate froezinf; and thaw- 
ing. These insects, as larva, pnpa, and perfect Insect, are fonnd gener- 
ally on terminal shoots and on the aoder side of leaves, which become 
distorted and nuLealthy from their repeated attacks. The male is 
winged, and has a blackish thorax, and is O.OG to 0.0S in length to the 
end of abdomen. The female is green, with a row of black marks down 
each side, and has no wings, and is rather larger than tbe male. These 
insects eject a species of honey-dew, or sweet, sticky snbstance, from 
two projecting horns or tubercles on each side of the binder part of tbe 
abdomen, which is greedily eaten by ants and other small insects. 
Aphis avena, grain or oat-plant lonso, does much injury to grain, and 
No. 38. especially to oats, bnt is ntso fonnd on 

[Magnified.] wheat, rye, and other cereals. Their hab- 

its are mnch the same as the before-men- 
tioned plant-lice, excepting that it is said 
that although their honey-tnbes are well 
developed, these insects emit no honey, and, 
in consequence, are not followed by ants. 
It is also stated that they freeze on the 
I. stalks in winter and revive in the spring. 
;^ The colors of some specimens sent for es- 
' amination to the Department varied con- 
^ eiderably, some of them being of a lively 
or dull green, while others were of a de- 
cidedly brown color. The foet and knees 
are generally of a darker or nearly blat^ 
color; length, 0.05. 

Aphis gotsypii, or the cotton-plant lonBOi 
is a great nuisance to the planters, espe- 
cially when the plants are very small, as 
then they are more liable to succumb to the attacks of these iuseots, 
No. 39. as by sucking out the sap they distort 

IMagnifled.] the Stems, and in fact frequently kill tbe 

plants before they have attained si^- 
cient maturity and strength to withstand 
their repeated attacks. Their habits are 
much the same as the rest of the Aphide$^ 
and their colors Tary from green to a de- 
cided yellow, striped with black on the 
upper side of the thorax. A more fall 
description of them may be found in the 
Patent-Office Agricultural Beport for 
1855. 

Aphia persicte is destructive to the 
pcach-treo. Harris says that larvie, pn- 
pse, and jierfect insects live together in 
crowds nnder the leaves, causing them 
>y their punctures to become thickened and curled, forming boUows, 
^itb corresponding crispy and reddish swellings above, and finally 
.0 fall to the ground. But may not this so-called curl bo canscd 
>y a fungoid growth or by n sudden change of temperature, as some- 
times the Aphides are not seen until long after the curl has been observed, 
md frequently not a single plant-louse is to be found in or on the badly- 
.iurled and deformed leaves t We have, moreover, often observed that 
^his so-called curl appeared almost immediately after very cold nights 
»ad warm days in the spring, and the leaves were yet very young and 
nnfiAT'. These deformed leaves ft'cquontly fall off and are replaced by 
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others beforo the end of the season, but it must necessarily very much 
injure and weaken the tree to lose its leaves before its natural season 
for shedding them. Winged individuals of the Harris peach-tree plant- 
louse are described as black, with the under sides of abdomen dull green ; 
shanks and bases of thighs dull brownish, and the horns or honey-tubes 
as long as the abdomen. Dr. Fitch considers it different from the 
peach aphis of England. Colonel Wilkins, of Biverside, near Ohester- 
town, Md., a very extensive peach-grower, last spring wrote to the De- 
partment of Agriculture that an aphis or plant-louse similar to those 
infesting his peach-tree leaves was at work on the roots also, and was 
killing them by hundreds. Prof. P. R. Uhler, of the Peabody Library 
in Baltimore, to whom Colonel Wilkins applied, visited the infested 
peach-orchards, and found the statement to be perfectly correct, and 
that an underground aphis or plant-louse, not differing from those on 
the leaves, was doing immense injury to the young trees by sucking 
out the sap. Professor Uhler also stated that both insects are different 
firom the Aphis perHcce above mentioned, and probably is a new species, 
closely allied to, if not identical with, the Aphis chrysanthemi of Europe. 
The insects on both roots and leaves were about 0.08 in length, with the 
contour of a broad Florence flask, of a blackish-brown color, and the 
two varieties could not be distinguished from each other when placed 
side by side. If these i>each plant-lice work under ground on the roots, 
would it not be advisable to saturate the earth around the trees with 
hot whale-oil, or soft-soap suds, or dilute carbolic acid t Tobacco or lime 
water poured around the roots in spring as soon as the firost is out of the 

Sx>und might destroy the first broods and thus diminish their numbers, 
uassia chips, soaked in boiling water, have also been recommended, and 
perhaps boiling water poured over the roots in the spring might destroy 
them, but might also injure the tree, although many farmers who have 
tried the boiling: water process, as recommended for the peach-tree borer, 
{JEgeria exitiosa,) a lepedopterous insect, have reported that the insects 
were destroyed,whilo the trees remained uninjured. These experiments, 
however, were tried in winter, when the trees were torpid. WTien in 
greenhouses, plant-lice may be destroyed by tobacco smoke. Syringing 
the plants with whale-oil, or soft-soap suds strong enough to kill the lice, 
but not strong enough to injure the plants, is also recommended. Lime- 
dust sprinkled over the plants in gardens is said to be beneficial ; a solu- 
tion of sal soda is also said to have been used with good effect, and Dr. 
Packard recommeiHs 30 parts of unrectified cheap x>etroleum mixed 
with 100 parts of water to be sprinkled over the plants. As almost 
every kind of plant has its own peculiar plant-louse — indeed, many 
species of plant-lice are said to inhabit the same tree, and it is likewise 
said that if these lice are transplanted to other kinds of plants they will 
refose to take nourishment and will die — ^it will be useless to enumerate 
more than we have already mentioned, excepting to observe that almost 
all plant-lice have very much the same habits, sucking the sap from 
plants, shrubs, and trees, and living either above or under ground, and 
the number of species cannot be known until a catalogue is made of 
this genus alone. 

Lachnus caryccj or hickory aphis, is a large aphis found in clusters on 
j^he under side of limbs of hickory, oak, and basswood and No. 40. 
waJnut, July and August, puncturing the bark and sucking 
the sap. The insect is 0.25 in length ; to tips of the wing, 
0.^ ; and across the wings, 0.72. It is of a black color, 
coated with a bluish-white powder. The thighs are of a 
clear tawny red, and the wings are transparent. Dr. Walsh 
observed on the same tree numerous anterous females, which. 
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lived many days, and laid their eggs in conflnement, but died vlth- 
out asaaming vings. 

Another species, Laeknus «fro&t, or tfao white-pine aphis, is fonnd on 
white pine, and sometimes gives the bark of the trees a pecaliar black 
appe<irance. The eggs are oral-eloDgato, shining black in color, and 
are attached in regnlar rows of from five to twenty, bnt nsually in regu- 
lar rows of eight, to the tbread-like leaves of the white pine in Septem- 
ber. The females are wingless. 
Eriosoma lanigera, or the woolly apple-tree blight. These iiisecta up- 
Ko. 41, propriate for their generic name twoGreek words, 

sigoi^ng wool and body, the insect being par- 
tially enveloped in a cottony or wool-liko sccro- 
- tioo, famished from its own body. The eggs are 
I deposited in crotches or cracks of the brannhes 
or bark, often at or near the snrface of the 
gronnd, or on new shoots springing from the 
parent tree. They arc mostly enveloped in a 
cotton-like substance, the yonng insects in a fine 
down, and are hatched ont in the spring. As 
larT& popft) o^ perfect insect they are equally 
ii^'nnons, sucking the sap, and, when numerooS| 
do mnch injury to the trees. These insects ore 
' 0.10 to 0.12 In length, and are gregarious, feed- 
ing in societies, which, when seen from a short distance, resemble small 
bunches of cotton adhering to the tmnk or branches of the tree. The 
insect, when denuded of its cottony covering, is egg-shaped, and of a 
dull reddish-brown color, with blackish head and feet ; when nndistorbed 
and feeding on the tree, it has a tuft of white down on the hind part of 
the body, which is very easily detached when roughly bandied. These 
woolly plant-lice also produce warts or excresences with their poweifiil 
beaks, and, when in great numbers on a young tree, cause the leaTea to 
tozit yellow, wither, and fall. The young ones are produced alive all 
Rummer, but in the fall the famales lay eggs which are able to withstand 
the cold of winter and batch ont into young lice the following spring. 
Dr. Verrill states that, in Connecticut, in the middle of October, amc»ig 
the wingless neuters, a large number of males and females appear, bar- 
ing welbformed and rather large wings, in other respects closely resem- 
blingtberest, and having but little down on their bodies, very plump, 
and of a black color, the winged females of whiclraro able to fly from 
tree to tree to deposit the eggs to be batched out next spring. When 
the downy covering of these insects is removed by wind or rain, another 
supply is readily produced, and they are said to be able to withstand a 
very considerable degree of cold without perishing. These insects have 
no noney-tnbea, bnt frequently eject drops of a sticky substance from 
be extremity of their bodies. In order to destroy these pests, it has been 
recommended to have the insects well scrubbed off with a stiff brush, 
tnd the infested parts of the tree immediately afterward well covered 
'vith a varnish of shellac. Painting the injured places with a thick 
mating of whitewash, well mixed witbsoft soap or weak gitie water, 
rill also destroy the insects, and has been highly recommended. Erio- 
toma mail of Europe is said by 0. H. Sorsby, F. E. 8., In the Quarterly 
.onmal of Microscopical Science, in an article on the coloring-matter of 
■mme of the Aphides, to produce a red coloring-matter between cochineal 
md the hsemoglobin of vertebrate animals. 

Erioityma {Pemphtgia) pyrt, or the apple-tree root-lonse, sometimes 
iner tnn(diii^aiytoappIe-treM,Ao., by mmdng galls on th« roots, like 
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small potatoes, 2 or 3 incbea in i^iameter, just beneath the ground. 
Walsh does not think this insect identical with that whicTi is doiuR so 
mnch damage in Europe, either from description or habits. Pouring 
boiling water over the rootshas been recommended as a remedy, but some 
ofonr correspondents have complained of their trees being iojiired by itH 
application. However, it is said that water heated from 120° to 150° will 
kill the Dee withoot injuring the tree. This remedy may serve among 
;oDnjt trees, bnt large old apple-trees would probably not bo benefited 
by this application, These root-lice are destroyed by several parasites, 
amoag whicb are reported JSrcopJiilus malt, a Ohalcig, (see Et/menoptera;) 
PipirSi radieum, a two-winged fly, (see DiptercC,] &c. 

Au insect closely allied to Urioaoma imbricata is found very abun- 
dantly on birch iu Maryland in October. Nn. 4i 
These insects cluster together on the twigs, / 
and have the appearance of down or masses <i 
of cotton ; when disturbed, they present the 
very singularappearance of many small spots 
of snow-like wool or down moving up and 
down by jerks, the hinder parts of the insects 
beingcoveredwiththisdownysecretiou. They 
are gregarious, and cluster together as close 
M they can crowd on the ends of the twigs. 
In the antumntlie winged insects appear: tbe 
viDgleAS individnals are of a pale or yellow- 
green color, veined with brown, and are 0.05 
to 0.06 Id length. This insect, as before 
stated, resembles the Eriotoma imlfricata, or 
beaoh-tree blight, which is described as 
"voolly lice infesting the terminal twigs of 
the beech, and which in the wingless stite have the habit of continually 
TWgiDfi^ tbeir tails up and down." The figures are magnified. 

Srioaoma tesselata was found on birch in Maryland, in clusters near 
the ends of twigs, in the ntitumn. It is of a black color, No. 43. 

with white spots on the fore part of its body, and is 
oorered with a snow white down or wool on its hinder 
part, like those before described. With its woolly cov- 
ering, the wingless females measure about 0.16 to 0.20 
in length. 

A species of Rhozobiua, or underground plant-louse, I 
yna one season very destructive to the cnltivated ver- 1 

Ho. 44, benas in the gardens of the Department of R 
^gm^ Agriculture, Washington, D, C, clnsteringE 
jHWHL— in masses on the roots underground, and suck- 
^^^^ ing the sap from the plants, and thereby so 

f weakening them that many died. Most prob- 
ably, however, had a strong mixture of tobacco and water, 
or soap-suds, been applied in time to the roots, many of the 
plants might have been saved; but the cause of the injury 
l)eing hidden underground, nothing could be seen to indi- 
cate that the plant was not in perfect health, until snddenly the 
leaves tnmed yellow and the plant died. These insects were 
about 0.10 to 0.13 in length, of a swollen round form, and ap- 
t pareutiy bloated almost to bursting. They were of a brown 
oolor, and covered with a whitish powder or bloom; no winged Indi- 
Tidaitlfl were observed among them at any time. 
flNMp*^ vU^vUa at Fitch, 1856, {Dtuttlo^kmOt Sohimtt, ] 
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No. 45. prape-Tioe-leaf gall-lonse. The insect forms galls on the nn- 

§der side of the grape-vine leaves, and although they appesi 
to do comparatively little injury to the vine, they are ex- 
tremely interesting to vine-growers, as having been Bald by 
Professor Biloy and other entomologists to be another form 
of the Phylloxera vaatatrix or the grape-vino-root gaU-loose, 
BO destructive to the vineyards in France and elsewhere. 
The female of the grape-vine-leaf gall-lonse, after fixin); her- 
self on the upper side of a leaf, by constant suction and the irrita- 
tion produced by contiuucd ponctoro, canses a gall to swell irreg- 
ularly on the uuder side, vrhilo the upper side gradually becomes downy 
or hairy and partially closes, forming a little bag on the under side, 
with a small opening on the npper surface, surrounded with hair-like 
filaments. In this bag or gall the female lives, and deposits from fifty to 
some hundreds of small yellow eggs. Dr. Shimer states that there are 
COO eggs in one gall, which is doubted by Walsh, who estimates that 
probably two hundred eggs will be the average number laid by one 
female. The figure is magnified. 
Phylloxera vastatrix, or the grape-vine- root gall-loose, is by many ento- 
Ko. 4G. mologists supposed to be another form of the Panphiffu* viU- 
V ^ /biucabove mentioned, bnt that, instead of living above ground 
^^ and forming hollow bag-like galls on the leaves, it lives under- 
^'jra^ ground on the roots, upon which it forms knotty swelliDgs or 
^A^ galls. Mr. Biley, who has paid more attention to the natural 
Q^^^ history aud habits of this insect than any other entomologist 
^^ in this country, is of the above opinion. The young of the 
root-iuhabitiug type (Phylloxera vaatatrix) are absolutely undistiu- 
guishabjo from those hatched in the leaf-galls, (Pemphigua vitifolia 
of Fit(%,} and the gravid apterous female uifi^rs in no respect 
from the mother goll-lonse. There is, however, a different egg-pro- 
ducing form, which, as it molts, becomes tnbercled and more elon- 
gate or pear-shaped. Some of these tnbercled individuals remain 
without wings, while others acquh'o wings. "She insect is found on the 
roots iu all stages daring the summer months, and in spring, when the 
sap begins to circulate, eggs are deposited, and the young lice by sucking' 
produce the swellings produced on the roots. The winged lice begin to 
emerge from the earth as early as July, and the female has only two ot 
three largo eggs in her body ; and Professor Biley says that her whole 
duty in life is to fly off and consign her two or three eggs to some grape- 
vine or bod, and that the lice hatching from these eggs constitute the 
first gall-producing mothers thatform the excrescences on the leaves and 
have » great number of eggs. These insects attack both leaves and 
roots in the summer at the same time, but the roots appear to be less 
infested when the leafgalls ore abundant, aud may be extremely 
abundant on the roots when no galls whatever are seen on the leaf. In 
order to prove the identity of the leaf-gall louse with the root-gall lonse 
of the grape-vine, it is stated that very young gall-lice hatched from the 
leaf-galls have been transferred to the roots, and by successfully feeding 
them on roots tho smooth-skinned gall-inhabiting type gave birth to the 
tnbercled root- inhabiting type. In onr own experience, however, as an 
experiment, several small vines were placed in a kind of Wardian case, 
having the roots covered with tho swellings and the root-inhabitiug 
type, (Phylloxera vastatrix.) Other healthy vinos were also potted and 
placed in Juxtaposition to the infested specimens, in order to see if the 
joll-inhabiting type would make their appearance in the spring on the 
eaves. The vines wintered safely, and in the spring and summer pro- 
i<Hud )<"'ge healthy leaves on which no galls whatever made their ap- 
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pearauce. In the Departmental greenLouse a few of tlie grape- vines 
wero so mucb infested with the leaf-gall lica that they had to be cot 
doTHi ; still the other vines in the same hoase were never tronbled with 
the root-inhabiting inseet; and when many dozens of vines, both nnder 
glass and nnder common caltivation in the open air, were closely 
searched by M. Planchon to prove the existence of the root-lonse among 
the Tinea, only half a dozen specimens could be procured. We ourselves 
vill not express an opinion on the snbject of the identity of the two 
insects, as vre have no opportnnity to watch the root-lice in onr neigh- 
borhood, bat will merely state that, although the leaf-gall lonse was 
very pleutifal in oar gardens one year, not a single root-loase conld be 
found either the same seasou or the next, and, although much wanted 
for experiment, not one could be procured excepting by sending to the 
other States where they were said to abonnd. The remedies for this 
root-louse of the grape, recommended by various authorities, are too 
numerous for a short report like this ; bat watering the roots with 
hot soap-suds or tobacco-water has been highly spoken of. Carbolic 
acid added to the water at the rate of one-half of 1 per cent., poared 
into holes made with a crow-bar, will permeate the ground and destroy 
the lice. Sulphuret of calcium dug in around the roots of the vine has 
also been recommended. M. Qachez, in a recent number of Comptes 
Jtendtu, states that by planting rows of red maize between the rows of 
grape-vines the vines are shielded from the ravages of the Phylloxera, 
die insects abandoning the vine-roots for the roots of the maize. 
Another experimenter reports that he found an effectual remedy in 
digging a trench four inches deep around his infested vines and throw- 
ing in 500 grammes (a little over a pound) of slaked lime, and then 
whitewashing the vine after having removed the hark ; the rwuedies 
proposed in the European journals to destroy this insect, however, are 
too numerous toquot« in this report, and as every writer thinks his own 
remedy the best, and reports it as infallible, nothing can bo relied upon 
until it has been tested by competent persons in this country. Boot, 
salt, snlpho-cyanide of potassium, lime, and wood-ashes are said to be 
useful, if applied in proper quantities either above or under ground 
oronnd the roots of the vines. 

Aapidiotw {Coccus) gloverii, or the mussel-shell, orange-scale insect, 
is found on the orange in Florida, Ko. 47. 

whero it does much injury to the 
oiange-trecs, sometimeskilling whole 
orange-grove^; it is found also on 
citron and lemon trees, and was 
found sparingly on a camelia grown 
under an orange-tree. The lemale 
scale (c) is from 0.06 to O.0S in leu gth 
by 0.03 in breadth, and resembles 
the upper half of a miniature brown 
mussel-shell with its flat side down- 
ward on the leaf. These scales, 
when placed singly and not crowded 
together, are generally straight in 
form, but when in clnstcrs, they are 
cnrvcd to suit the inequality of the 
surface or contiguity of the neigh- 
boring scales, (e.) The insect itself 
is sheltered nnder the scale, and is of 
a soft consistence, resembling a grub, 
having the body gradually tapering from neartho tail to the anteriorpc' 
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Tfhicb ends somewhat obtusely. The insect, before it has laid its egss, 
is of a rosy pinkish color, and often of a creamy yellowish. From uie 
under side of it« breast proceeds a sucker, or trunk, by means of which 
it extracts the sap which constitutes its food. The female deposits her 
eg^, which are of a pinkish color, to the number of 20 to 30, in parallel 
rows, under the scale or outer shell, and decreasing in size gradually as 
the eggs are deposited, she finally dies and dries up at the small end 
of the scale. The eggs hatch out in a few days in the same order in 
which they have been laid, those near the obtuse end of the scale hatch- 
ing first, when the young escape from under the scale at the posterior 
rounded end, which at that part is slightly elevated from the leaf in 
order to afford a means of escape from the parent scale of the young 
coccus. When very young these insects resemble small mites, for 
which they frequently have been mistaken. They have six legs, two 
antennjo, and are devoid of any shield-like covering ; they run about 
for a day or two with rapidity in search of some unoccupied or favor- 
able spot on the leaf or branch in which to insert their suckers to 
extract the sap from the tree, and it is at this time that they can most 
readily be destroyed, as, being without any scale or shield-like covering, 
their tender bodies can readily be reached by any liquid solution, 
which, when the insect is older and protected by its waxy scale, would 
otherwise run off without affecting the grub beneath it. After the 
place is selected the beak is inserted and the insect settled for life, a 
slight film is formed over its back, (&,) and the soft-bodied insect is 
hidden from view, when it gradually increases in size, assumes a brown 
color, and grows until it reaches maturity, when, after impregnation by 
the small midge-like two-winged male, the eggs are fertilized and hatch 
out int6 the small mite-like insects before described. The scale cover- 
ing the male coccus is much smaller than that of the female, and the 
perfect insect, instead of remaining like the female a soft-bodied grub 
all its life, finally appears as a very minute fly, having two perfect wings, 
which it uses to fiy abroad and visit the females on neighboring trees. 
These males are only 0.01 in length and of a pinkish color, have 
black eyes, and their anal extremity is furnished with a long curved 
bristle-like appendage. A more full account of this insect may be found 
in the Patent-Office Agricultural Report for 1850, p. 25C. They are de- 
stroyed by minute parasitic insects, GhaleididcCy (see Hymenopteray) lady- 
birds, Cocciiiellidce, {Coleoptera,) and several heteropterous insects or 
plant-bugs, &c. The best method of destroying these insects was found 
to be by syringing the trees both from above and below with whale-oil 
or sofb-soap suds mixed with a small quantity of Peruvian guano, every 
three or four days, as soon as the young insects had hatched and were 
running about on the leaves unprotected by the waxy scale or covering, 
which they acquire as soon as they fix their beaks in the leaf to settle 
down for life, and which protects the older ones from the liquid. The 
guano also, dropping from the leaves on to the ground beneath, fertilizes 
it, and causes a healthy growth, which is favorable to throwing off the 
old or dead scales. Many planters who have complai ned of the inefiOicacy 
of this remedy, upon questioning, have acknowledged that they syringed 
their trees only occasionally, and not at regular intervals of two or three 
Jays, thus giving the young naked insects time to form the protecting 
scale or shield between the syringings and lay the eggs for fresh colo- 
nies. Others state that they have careitilly followed the directions, and 
?et see no diminution of the number of scales on the tree. This, however, 
s because the old dead female scales remain, adhering t6 the bark and 
levies until thrown off by a new and Tigoroiui growth. If such scales 
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be examined they will mostly be found empty. If, however, new small 
scales sbonld appear, it is because some of the first brood have escaped 
between the days of applying the remedy, and the syringing should be 
continued until no young scales appear on the tree. 

Another scale-insect, Aifpidiotus citricolaj (affinis,) was found on im- 
ported lemons in Jacksonville, Fla., 1857. This No. 48. 
insect is said to be allied to Aspidiotua {Coccus) 
citricola of Boisduval, which has been very injur- 
ious to the orange in the maritime Alps in North- 
em Italy. It is much broader than A, gloveriij 
and more of the shape and color of an oyster-shell 
than of a mussel. It is mentioned merely to ap- 
prise orange-growers of its existence, and to warn 
them to examine all imported fruit well before in- 
troducing it on their plantations. It is said to be 
destroyed by a hymenopterous insect, Voccophagus* 
The fl^re is magnified. 

A^ptdiotus conchifonnuy or the oyster-scale insect of the apple, is ex 
oeedingly injurious to the apple and many other no. 49. 

fruit-trees — apricot, cherry, crab, currant, pear, 
plum; it occurs also on lilac. The female lays 
from 12 to 100 white eggs under the scale. The 
young, which appear in June, are at first reddish 
and resemble mites ; they run over the twigs and 
leaves^ and, like the orange mussel-shell coccus, in two or three days 
they fix themselves to one spot and settle for life, and suck the sap of 
the tree. Harris supposes the shell-like covering is secreted from the 
surface of the body, and is identical with the flocculent matter which 
exudes from certain Aphides. Dr. Shimer, however, considers the scale 
to consist of cast skins of larvse cemented together. The insect undei 
this scale is of a soft consistence, and injures the tree by sucking the 
sap. The scale itself is oblong, about 0.10 to 0.15 in length, of a brown 
coiofi and irregularly ovoid-shaped, like an oyster. These scales are 
sometimes so much crowded together as to cover the whole surface and 
cause the bark to appear rough; they are frequently bent in the middle 
and curved at the smaller end, which is pointed. Mr. Riley, in his re- 
port of 1873, has renamed this insect Mytilaspis pinicorticis, and given 
his reasons for so doii^i^. This insect is destroyed by many parasites, 
among which is a mite, Acarusmaltis of Shimer, (a hymenopterous insect,) 
Aphelinns mytelaspides of Riley, several lady-birds, Gocdiiellidas, &c. It 
is found on many fruit-trees, such as the apple, crab, pear, plum, cherry, 
apricot, &c. The remedy recommended is to scrub the bark with a stiff 
brash and sonp-suds a few days after the trees blossom, as the young 
are then hatched. Several other remedies have been recommended, 
such as carbolic acid and water, &c., but none appear to be as elTectual 
as the soap. The figure is magnified. 

Aspidiotus Harrisii, or the American bark-louse, is indigenous, and 
does not injure the trees as badly a^ the A. conchi- No. 50. 

formiSj or the imported scale-louse. The scale is 
about 0.06 to 0.08 in length, of a broad oval form, 
and pure white in color; the eggs, which are laid 
under it, are of a red color ; it is found on apple, 
mountain-ash, and pear. The figure is magnified. 

Aspidiotus pinifolice, or the pine-leaf scale-insect, fixes itself up<m the 
leaves or ne^es of the white pine, and is abundant on the pine leaves 
in some parts of HaiyUmd, in the f6rm of minute white elongate 
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scales adbciiDg to tho dark-green needle-lite leaves ; these scales ata 
sometimes crowded together, bat usually they are disposed in a row. 
The scale appears externally to be composed of three 
different oval scales, with their ronnded ends over- 
lapping each other. The first scale is very email, and 
I brown in color ; the eecond is abont three times ttie 
size of the first, and of a lighter color, while the thiid 
and last scale ia quite large and white. It is 0.10 in 





with ronnded ends in tho case. These eggs are pint 
isli in color and crowded together under the scale. 
When the female has laid all her eggs, she diea and 
dries np at the smaller end of the case. We have seen 
the lady-birds [Cocdnella, in Colet^tera) in March and 
April baaily employed in making boles in the cases in order to get at the 
eggs, which they eagerly devonr, besides which^ Then the trees are agi- 
tated by the wind, almost all the nnhatched eggs are shaken oat of toe 
opening made by tho lady-bird and fall on the ground, where they perish. 
Some persons have snpposed this insect to be the adult stateof the Ooccm 
pinicortis, another insect which appears as a downy patch on the bark of 
the same tree. The figure is magnified, 
Lecanium hesperidum ia another ecale-insect, found upon the orange 
No. 52. and lemon trees in Florida, but not in as great nnmb^ 
as the mussel-shell scale-insect first mentioned. It is also 
not crowded so closely together, bat is scattered more 
, sparsely over the leaves. It is shaped like an oval oys- 
ter-shell, with a bropd flat margin all around the convex 
part. Anteriorly, it has an indentation on each side, two 
similar indentations marking the thorax, and one deep 

§^^ notch tho posterior portion of the scale. These indenta- 
julb tions cross the flattened margiu of the scale, and reacli 
MWL the convex and darker part The very young insectaare 
n0 soil-bodied and yellowish, with six legs and two antennEB. 
^^r The posterior part is notched, and terminates with two 
hairs or bristlea, which soon disappear. Should this insect increase bo 
as to be injurious, tho same remedies can be used as for the other spe- 
cies. The adult scale is about 0.0C to O.OSin length; color brownish. 
The figures are magnified. 
Lecaaium acericorticU, (Fitch, 1S50, p. 776.) Maple-bark scale-insect. 
Ko. 53. This insect was found on a silver-maple iu tho Smith- 

/||^||-|' mpjiit^ ■■■ A soniau grounds in Washington, aud is also found on 
^"'SijT^'^KSi^ other maples in the neighborhood. It is very couspio- 
aJv^^^w^ uous txom its great size and the snow-white cottony 
"^"O^^^^ appearance on the twigs and branches. The scale, 

when mature, ia of a brown color and partially covers a mass of snow- 
white cottony down, which protects the eggs and young bark-lice which 
arc under it. Tho young insects wander away fiwm tho parent scale, 
ind afterward fix themselves to the bark. The males are probably two- 
vinged, somewhat resembling the Lecaninmjufilandi/ex^ as described by 
Or. Fitch. Lecanium acericola, on maple, aud ZecuMum vuuiluree, ou 
.he osage-orange, are probably only vaiieties of the same insect. These 
nsecta, however, do very little injury, as they are not very abundant. 

Coccus pinioortida, or the pine-blight, is sometimes very abundant in 

Jte pine woods of Maryland. They fbequent the smooth bark around and 

"specially below the axils where the limbs are given out from the mwn 

runk. The injury appears like patches of white floccnlent down, which 

r^ers minute bark-lice, of abroad,oval,nearIy hemispherical, form, abont 
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0.01 ialeogth, soft-bodied, blackish in color, and coated over vitti a mealy 
powder. This insect was oueo erroneously sap- no. 54, 

jtosed to be the preparatory state of the Aspi- 
dioiva pinifolicB before mentioned. 
AUurodes (t) is a raiaate tonr-winged insect, 
Ko. 55. one-Eixtcenthofaninch 

in length, of a dull white ) 
(^„^^^%£^1^'\ color, and is sometimes i^^ 
^SKf^^^—^ fonnd on the apple and 
^^f Hio?^^ crab. Aleurodes vapo- 
rarium, mentioned by 
Dr. Fackardin the Mas- 

sachnsetts agrioattural report for 1870, is 0.04 in 
length, yellowish-white iu color, with snow-white winga. It infests green- 
houses, and was foand also out of doors on tomato-leaves, and is not 
Qncommon at the Agricnltnral College of Massachnactts on strawberry- 
plants. The figure is taken from Westwood. A species of Alettrodci 
has been tatea on Cornns. 

I>orthesia[f) cataphracta, a Earopeaa species figured in Wcstwood. 
The males only are provided with wings. The antennte are Ko- gc. 
long, and nine-Jointed, and the abdomen is ovoid, ending in 
a bnshy mass of threads. The female is covered with elon- 
gated flakes of a waxy secretion, which, in some species are ' 
nearly an inch long. The male insect is terminated by a , 
thick pencil of delicate white setse. Dr. Fitch mentions a 
»>ecies, Borthcsia celastri, which is fonnd on the celastrns. 
The PedicalideB, or lice, are said by Professor Verrill to bo low, degraded 
Hemiplera, destitute of wings, && Dr. Packard places them likewise 
in the Hemiptera. Leunts places them after Coccus in the Somoptcra, and 
therefore we have placed them provisionalhf at the end of the Homoptera 
nntil a better place is found for them. They are blood-suckers, and live 
OD mankind and animals, and on mankind certain species attack only 
certain parts of the body. The figure is magnified. 

Pedieulus {kumanvs) capitis, or the hnman head- loose, is always found 
on the head among the hair. The males are smaller than No. 57. 
the females ; the latter lay aboat 60 eggs, which adhere to 
the hair. These insects, after H days, are said to be able to 
propagate their species. They do not attaclc the smooth and 
hairless parts of the body, but generally confine themsclvea ' 
to the human head. Another species, Pedictdtts vestamenti, 
the clothes or body louse, confines itself to the smoother, 
hairless parts of the body, and hide themselves in dirty gar- 
ments. They deposit their eggs near tho body, in the clothes 
and in tho creases of the linen. There is a tliird species of 
loose, Pedieulus pubis, tho crab-louse, or gray-back, which is a much 
broader square form than the other two species, that has No. 53. 
been a great scourge to soldiers in time of war. This in- 
sect has been named the crab-louse &om its broad crab- 
like appearance Itisof agraytshcolor; the head is small, 
and appears to be united with the broad body without any 
thorax ; it inhabits the hairy part of Uie body, under the 
arms or shoulders, in the be^nl, &c., but appears to avoid i 
the head. These insects pierce deeply into th© skin of 
mankind, and produce an intolerable itching. Mercurial 
ointment was formerly used to eradicate these pests, but 
if not rubbed off, or even washed off, as soon as it has 
effected its ourpose, or, if the patient is exposed to the cold and wet, or 
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by the other method, which has been bat recontly introdaced, the battermilk is added 
to tiie Bldm-milk ; the fresh milk is heated to 1^0^ Fahr., cooled to 65^, allowed to 
stand from twoDty-foar to forty-^ight hoars for the cream to rise, and the cream is 
chamed sweet. The rosnlts of the analysis of the two kinds of cheese are given be- 
low: 



Wftter. 



Cotnmon skim-cheeee 

Scalded Bilk and buttermilk cLeoM. 



43.38 

44.46 



3.63 
4.50 



Fat 



20.55 
15.23 



CawliM, 

&0. 



33.44 
4180 



While those analyses indicate a larger proportion of fat in the ordinary skim-cheese, 
there was nevertheless a marked difference in qnality in fayor of 4he other ; the latter 
was softer and more salyy, and probably more digestible. It may be said, further, tiiat 
the proportion of fat in skim-cheeses is not so constant as in whole-milk cheese. Another 
sample of scalded skim-milk and battermilk cheese analyzed in this laboratory VM 
f onnd to contain 20 per cent, of fat. 

Tlie third important method of cheese making has also been bnt recently introdao6d« 
and the practice of it is as yet confined to a few factories. As in the mannfaotore of 
skim-cheese, the butter fat is mostly removed fh>m the milk by skimming; bat whila 
the milk is coagnlatiog after the addition of the rennet, as mnch of a clean animal fat, 
mannfactnred from the beefs canl, is most intimately mixed with the forming cord as 
it will ti^e np ; the excess of oil floats on the surface after the coagulation is completed, 
and is skimmed off; a cheese is thus obtained which, as the anlaysis below showSi is 
Bometimos richer in fat than the ordinary skim-cheese : 





Water. 


Aah. 


Fat 


OaaeiiML 


A1«fMM*1.0ttTtnA^KAAAA._ ...-,_,»,.,,.-.,.._,,._.._-.-__......._..._... 


40.56 


3.08 


sn.43 


M ffT 







For some unexplained reason the curd will not always take up the same amoont of 
fat, so that its proportion in the cheese is variable ; in the case of other analyses of the 
same kind of cheese made in this laboratory, the proportion of fat has ranged from 18 
to 25.9 per cent. 

This mt that is added to the curd is sometimes called oleomargarine, and the oheesd 
is hence conveniently distinguished from other kinds by the name given to it above; 
in respect to quality, it is much sux>erior to the ordinarv sklm-choese, although, as in 
the case of the comparison between the two varieties of skim-cheese already menuonedf 
the better cheese is not always found to contain the larger proportion of fat. 

We have found but one veritable imitation of the styles of cheese so common on the oon- 
tinent of Europe. Limburger cheese is made in one place in the State of New Y<»k, 
somewhat in the same manner as it is made in Europe. The analysis shows that it 
contains a large proportion of water-— 43.67 per cent. ; and somewhat less than tha asaal 
proportion of fat that is found in whole-milk cheese, or about 30 per cent. 

The colleotiou further embraces all the several materials used and by-products 
formed in the throe most important methods of cheese making ; the fresh muk, ooid, 
whey, and ripe cheese in the whole-milk cheese manufacture. In addition to these, 
the skim-milk, cream, and buttermilk in the case of the skim-checse manufacture. The 
analysis of these substances being not fully completed at this time of writing, they 
will be communicated hereafter. 

In the manufacture of whole-milk cheese, a considerable portion of the fat remains 
in the whey. In a few cases this fat is collected and made into whey-butter, that 
brings a fair price in the market ; and the removal of this fat does not, it is asserted, 
lesson the feeding-valoe of the whey. A sample and an analysis of this butter are 
presented ; but if a chemical analysis is no true test of the quality of a sample of cheese, 
still less is it so in the case of butter. Two samples of factory-butter and one of butter 
made from the milk of Jersey cows are also coutained in the collection, of which the 
ast mentioned was by far superior to the others in quality ; but no such differenoe is 
udicated in the results of the analysis given below : 



■'eraey liatt«r 

"aotory-butter.K 
Vhey -batter .... 



"Water. 



11. en 

13.30 

a 82 

0.77 



Aah. 



3. SO 
3.98 

3.43 
1.67 



Fat 



84.76 
83.41 



Csielne, 



0.75 
1.85 



87.75 
8&56 
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A sample of Borden's condonsod milk illnstratos that important branch of dairy econ- 
omy. The analysis reveals thq large proportion of cnne-sng^ar that is added to the milk 
in order to get a product that will keep well. 

Composition of Borden^ s condensed mill: 

Water 23.6 

Ash 1.87 

Fat 11.19 

Casdne, (by diftbrenco) 14.71 

Milk-sngar 12.43 

Cane-sngar ^ 36.20 

ilnaUy, wo have to mention, as a by-product of some use, whey-oil, which is pre- 
I>ared from the whey, and is nsod for oiling the cheese in the curing-room. It melts at 
a lower temperature than butter made from the same material, and is destitute of the 
textnre and flavor of good butter. 

As stated above, thongli the original investigations made by the divis- 
ioa have not been very namerous, the results obtained are of great value 
on acooant ot the probability of their bringing about an introduction of 
new industries and the improvement of old ones, more especially in the 
Bonthera and Western States, where such an effect will prove most ben- 
eficial. 

Those of the greatest value in this particular that I have to report are 
those of the analysis of— 

BATGUANOS FOUND IN OAVES IN THE SOUTHERN STATES. 

I had the honor in a previous report to submit the results cf an 
analysis of a sample of bat excrement taken from a deposit near Hunts- 
ville, Ala., and the interest manifested in them, and the reports of other 
deposits received from time to time, seemed to render it advisable to 
issoe a circular-letter to the regular correspondents of the Department 
ia the South, asking for information concerning the existence of such 
deposits, with complete descriptions of their location and extent. To 
these letters we have received replies of a very favorable character, 
many of them being accompanied by samples of the deposits described, 
developing the fact that the deposits were not confined to any particular 
section of the South, but that they exist in many of the States from 
Virginia to Texas, several of them being of considerable extent. It was 
believed by many persons before the war, and by officers of the Confed- 
erate government during the war, that they would prove to be a valu- 
able source of niter, and were worked for the extraction of this com- 
IK)iind. Some of the attempts in this direction proved successful, but 
very many of them failed runiously, as might have been expected from 
the low percentage of nitric acid in some of the samples and its com- 
plete absence in others, and, at the close of the war, all enterprise in this 
direction was abandoned. They will, however, be a profitable source 
of fertilizing material, since their mechanical condition is favorable to 
their ready removal and application to the soil. Most of them contain 
fair percentages of organic nitrogen, while some of them j3ontain both 
actual ammonia and nitrates. Microscopical examination of the mate- 
rial shows it to consist of the remains of the hard parts of insects in t\ 
finely comminuted condition, which are the source of its nitrogenous 
constituents. Many of these remains are in such a fair state of preser- 
vation that the species of insects to which they belong njay be deter- 
mined. 

Before proceeding to further descriptions of the samples received by 

4a 
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the Departmeiit and a statemeut of their analysis, I will detail some of 
the information concerning tbo deposits, as famished by our corre- 
spondents. 

Mr. J. Layne, McDowell, Highland County, Virginia, reports caves 
containing deposits on the lands of the following gentlemen: John T. 
Armstrong, 2; Samuel Armstrong, 2; Jonathan Lirons, 1 ; H. C. Jones's 
property, on Cave Mountain, 2 or more; on property of James Woods, 
on Jackson's Kiver, 1. Mr. Layne states that from all of these caves 
large amounts of saltpeter were made during the war, and vast quanti- 
ties of fertilizing material could bo obtained from them at any time. 

Mr. II. E. Talbot, Georgetown, Williamson County, Texas, sent 
samples of deposit, with the following statement: "I inclose a sample 
of bat-excrement from the cave of William K. Foster, two and a half 
miles from Georgetown. The amount of the deposit is large, supposed 
to be hundreds of tons. Many apartments of the cave are filled to the 
mouth, making it impossible to tell how extensive the cave is, or the 
amount of excrement in it. For a space of about 100 yards long by 
20 yards wide, near the mouth, it is from to 10 feet deep." 

Mr. S. B. Thornton, Tuscumbia, Ala., reports " a deposit in a cave 
three miles west of that place, worked by a gentleman, who considers the 
deposit worth $20,000. The cave is 80 or 90 feet deep. Material from 
it has been tried upon corn yith very favorable results." 

Mr. Hagh J. Brady, Spencer, Tenn«, sent a sample taken from an 
extensive deposit found in a cave, one division of which ^'measures one 
mile in length and 50 feet in width. This is the main room. The cave 
has been surveyed for a distance of three miles. A New York company 
manufactured saltpeter from the deposit for a number of years, bat 
finally failed.'' The deposit is believed to be of great value. 

Mr. H. Weir, San Antonio, Tex., writes : 

I sent you by express, October 26, one can of bat-guano, containing about ten 
pounds, taken from my cave, about twenty miles northeast of this city. There is ft 
Jari;e deposit in this caye, say fifteen or twenty thousand tons, and yearlv inoreashig. 
I should be pleased to get your analysis of this sample, and will cheerfully give yoa 
any further information you may desire with regard to this cave, or others in this 
section. 

Mr. William H. Bayne, postmaster at Batesville, Ark., reports one 
cave in his vicinity which contains a large deposit of bat-excrement| 
and is at present the resort of immense numbers of bats. 

Mr. P. A. Kendrick, Brierfield, Bibb County, Alabama, reported a 
cave on Six Mile Greek, in Bibb County, and, in response to a request 
for a sample of the deposit, sent it, with the following communication: 

In reply to your favor of September 9, 1 would say I have visited the cave in qaes« 
tioD| and forward by to-day's mail samples of excrement of bats and dirt from the 
floor of the cave. This material was used by the Confederate government durlnff the 
war for manufacture of saltpeter. Both the dirt and the excrement are found in huge 
quantities. 

The entrance to the cave is 10^ feet high and 20 feet wide. Thirty feet from the en- 
trance the interior is about 15 feet highland here commences a series of rooms contain- 
ing the dirt and manure. A tram-road, used by the Confederate government, runs a 
c[uarter of a mile into the cave, but beyond this it has never been explored. Its extent 
is, therefore, unknown. It is in a limestone formation, and situate seven miles from 
the Selma, liome and Dalton Eailroad, and half a mile from Six Mile Creek. 

Mr. J. A. V. Pue writes from Bandera, Texas : 

In reply to circular of May 27, 1875, 1 have the honor to state that there is a bat-cave 
situated on West Verde Creek, about 8 miles southwest from Bandera, on a survey bo- 
longing to Joseph Ne^. During the war large (luantities of saltpeter were manufact- 
ured from it for a time, when it was fired accidentally or designedly. It is now a 
mass of ashes, from 3 to 5 feet in depth, as far as it has been explored — a distance of 
about 400 yards. The -width of the cave is from 7 to 30 feet. The deposit baa never 
been used for agricultural purposes. 
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Bnbseqaent to tho time of writing the above, Mr. Puc forwarded, by 
request, to the Department a sample of bat-excrement of fair quality, 
as is evident from the statement of analysis given below. 

Besides tho sources already mentioned, we have received specimens 
from Mr. L. A. Downs, Cave City, Ky., and from Benton County, Arkan- 
sas. We have made analyses of eight of the specimens received, and 
their composition is detailed in the following table : 



Saod, cUy, inaoloble ailioate 

Hoiatnre 

Onpuiio Tolatile matter 

Afatntna. and aesqiiioxide of iron . 

Ph«,pfcorio«id..{?2is}S«bi;::::: 

Lime 

ICaf^nesia 

Sniphorio acid 

Chlorioe 

KItrioacid 



Soda 

6<daUe silica 

Ori^uiio nitroffen 

Ammonia (XHa) correapondicg to 

organic nitrogen 

Aetna] ammonia 

Undetermined 



T. 



1.068 
36.300 
46. T7 
0.356 
0.541 
3.000 
6.428 
0.666 



1.590 
0.750 



5. 336 



0.5-28 
1.531 



n. 



82.39 
2.59 



I 



&06 
2.02 



2.92 

0.38 

0.61 

Trace. 



Trace. 

Trace. 

0.41 



m. 



0.46 

9.17 

82.18 

0.17 

S 1.52 

{ 0.67 

1.86 

0.38 

1.16 

0.38 

Trace, 

0.67 

Notdet 



7.96 



1.24 



IV. 



2.153 
26.710 
58.439 



0.125 
3.866 



1.471 
0.425 



V. 



1.885 

44.330 

47.73 

0.463 

1.833 

0.581 

0.710 

Trace. 

2.161 

0.202 

0.258 

0.5'JO 

0.312 



a 556 6.000 



0.675 
0.132 
6.511 



7.28 
2.013 



VI. 



0.447 

0.425 

92.745 



1.691 
0.909 



vn. 



62.660 

14.020 

6.144 



0.711 



0.763 
0.160 



10.091 

12.253 
0.472 



0. 0707 
0. 152 



0.133 
2. 2416 



VIII. 



9.12 



6.09 



1.69 
0.47 



9.18 

11.15 
I.IU 



The Boman numerals at the top of the tables represent different 
samples, as follows : 

L Sample from Brierfield, Ala. Part of the deposit from which it was 
taken was burned during the war, but this sample represents that por- 
tion which remains uninjured. 

IL Sample from same deposit representing the remains of the burned 
portion. It has the appearance of dry, sandy soil. 

III. Sample from Bandera, Tex. 

IV. Sample from San Antonio, Tex. 

Y. Sample from Benton County, Arkansas. 

VL Sample from Georgetown, Williamson County, Tex. 

VII. Sample from Cave City, Ky. 

Vin. Sample from J. A. V. Pue, Bandera, Tex. 

These are all very similar in appearance, with the exception of those 
containing the high proportion of insoluble mineral matter, which are 
very much like soil. Those containing high proportions of organic mat- 
ter vary in color from light brown to dark brown, according to the per- 
centage of moisture they contain. As stated before, their physical con- 
dition, when air-dried, is excellent, both for handling and for application 
to the soil, and the analyses given above represent very fairly the aver- 
age composition of the material, which may be valued at from $15 to $80 
per ton, reckoning upon the basis for determination of the value for fer- 
tilisers adopted by Dr. Ch. A. Goessmann, inspector of fertilizers for 
the State of Massachusetts, in his report for 1876. These values com- 
pare favorably with those of the fish-products largely manufactured in 
New England, and even with Peruvian guano, analyses of both of which 
may be found in the report just alluded to. 

Deposits similar to these have also been discovered in Europe, but they 
are by no means as valuable as those of this country. Thus, accord- 
ing to analyses by Schwarz,* the comi>osition of a deposit near Baabj 

i - - ■ ' . 

* Ding. Polyt. Jour., ccxTm|,215t 
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ill Hangary, is variable, two samples analyzed containing respectively 
0.98, 0.84, and 0.70 per cent, nitrogen, and 11.03 and 10.56 per cent 
phosphoric acid. A sample from an Italian deposit, analyzed by F. 
Sestini,* contained 20.799 per cent, volatile matter, (principally organic,) 
2.021 per cent, nitrogen, and l.lTper cent, phosphoric acid. With these 
facts before us we may readily recognize the importance of the develop- 
ment of these deposits in the Soath, where fertilizing materials are so 
much needed and are so costly, and especially is this true when they 
may be obtained from this source for the mere cost of reniovaL 

AMERICAN TANNING MATERIALS. 

Under this head, I propose to submit the results of the analyses of the 
vegetable substances containing sufficient of tannic acid to make them 
of value for tanning that were collected and prepared for exhibition in 
the late International Exhibition in Philadelphia. The list may not 
comprise all the indigenous products that are of value in this respect, 
but some of them, at least, have not yet received extended application. 

The methods laid down for estimation are numerous, but nearly all of 
them are liable so many objections as to render their results ex&emAj 
unsatisfactory^ and, in fact, this condition is destined to continue nntil 
we have more definite knowledge of the constitution of the varieties of 
tannic acid found in different plants. In previous estimations we have 
proceeded by extraction with ether, exhausting the residue obtained fiK>m 
the etheral extract by distillation with water, and determining tiie 
amount of tannic acid in the aqueous extract by titrating with a stand- 
ard solution of potassic permanganate after the addition of a known quan- 
tity of potassic sulphindylate. In the estimations in which the present 
results were obtained this method was abandoned, on account of the 
difficulty of complete extraction of the tannic acid by means of the etlieri 
too much time being required, and we adopted the method lately de- 
scribed by F. Jean, in the Bulletin de la Soci^td Ghimique de Paris. 
XXV, 511, which depends upon the absorption of iodine by tannic add 
in presence of an alkaline carbonate. It consists in titration of the 
solution containing tannic acid with a standard solution of iodine in 
potassium iodide, the end of the reaction being determined by placing 
a drop of the solution under titration on a white paper covered with 
starch. While this method is open to some objections, one of which is 
the troublesome character of the end reaction, we consider it on many 
accounts the most satisfactory that has yet been devised. By this method 
the proportion of tannic acid found in the v£g:ioiv samples respectively 
is as follows : 

Percent. 

Ground snmac, (mixed,) from Winolie8ter, Va 24.18 

Sumac, (Rhti8 cotinus,) Hallsborougb, Va 24«08 

Snmac, (Rhus glabraf) Georgetown, D. C 26,1 

Leaves of sweet fern, ( Comptonia asplenifoliat ) from near Boston, Mass 9. 42 

licayesof Polygonum amphOnum^ from Nebraska 11,6 

Ephedra antisyphilitica^ ftoni the table-lands of Arizona and Utah 11.9 

Bark of sweet-gum, {lAquidambar styraoiflua,) from District of Columbia 8. 36 

3ark of red oak, {Quercua rubraj) from Canton, 111 5.55 

3ark of white oak, ((;>iAerctwaZ&a,) from Canton, HI 7,85 

Omshed quercitron bark, ( Quercm nigra,) from Winchester, Va 6. 47 

3arkof Qucrcus coccineGf from Canton, 111 7.78 

lark of Quercusmacrocarpaf from Canton, 111 7.85 

^^ark of hemlock, (Abies canadensis^) Van Ettenvillo, N. Y 9. 6 

— ^ - - - ^ — _ — 

•Landw. Versuchs-Stationon, xix, 10. 
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The percentage of tannic acid found in the leaves of Polygonum am- 
phibium is very much below that found by Prof. Samuel Aughey, of s the 
University of Nebraska. The sample we examined had been collected 
over a year, and was the best we could obtain. We hope, however, to 
be able to secure some fresh specimens in order to make new estima- 
tions^ since it is possible that on the account stated our results may be 
low. 

AMERICAN WINES. 

• 

Our collection for the International Exhibition contained a series of 
specimens of American wines manufactured and contributed by Messrs. 
Bush & Son, and Meissner, of Bushberg, Mo., and since the series con- 
tained specimens made from all the varieties of grapes usually employed 
in this country for the purpose, and many made from varieties new to 
wine manufacture, the resets of their analyses are considered of some 
interest and value. Besides this, the wines being made by the same 
parties are more likely to be subject to similar conditions in the process 
of manufacture, and a comparison between them with reference to. the 
value of the grape becomes consequently more reliable. 

The names of the new varieties are printed in italics in the table. 



Name of brand. 



S. 

3. 

4. 

&. 

0. 

7. 

& 

9. 
10. 
II. 
18. 
IX 
14. 
IS. 
M. 
17. 
18. 
lift. 
SO. 

n. 

tt. 



American sherry 

Norton's Virginia seedling 



Aloty , 

AylorduOft 

Amerifoan port 

Mmrtka 

Miasonri claret 

Herbemont , 

Catawba 

Catawba 

Catawba, sweet 

North CaroUna seedling. 

CyntiMana 

fhetks 

CUntoo 

Bolaware 

iTce aeedlins 

Norton's Virginia 

Concord 

Conoorvl 

Concord, white 



Tear of 
vintage. 



Composition of wine. 



1873 

1874 



1873 
1874 
1874 
1874 
1875 
1875 
1874 
1874 
1873 
1874 
1874 
1874 
1873 
1873 
1b75 
1874 



| _L r 



Speoiflo 
gravity. 



0.995 
0.990 



0.995 

1.03 

0.995 

0.0975 

0.995 

0.990 

0.995 

1.015 

0.990 

a 995 

0.900 

0.998 

0.990 

0.995 

0.995 

1.000 

0.9975 

0.995 



Alcohol, by 
volume. 



17.0 
12.3 
13.9 
10.1 
12.4 
13.1 
11.3 
11.8 
11.8 
13.0 
11.0 
14.4 
13.5 
13.8 
11.8 
13.4 
13.1 
11.2 
13.6 
9.4 

a7 

13.3 



Alcohol, by 
weight. 



14.23 
9.85 

11.24 
a 13 

10.01 

ia59 
9.11 
a.'Sl 
9.51 
9. GO 

a87 

11. C5 

10.93 

10.33 

9.51 

10.83 

10.59 

9.03 

10.17 

7. 50 

6.99 

9.65 



Acid,* per. 
cent. 



0.37 
0.G6 
0.48 
0.78 
0.48 
0.48 
0.43 
0.73 
0.57 
0.37 



0.40 
0.48 
0.54 
0.43 
0.45 
0.40 
0.54 
0.47 
0.G0 
0.48 
0.47 



Solids, per 
cent. 



6.55 
S.31 



S.53 
1.73 
11.30 
1.7a 
2.37 
2.43 
1.66 
1.53 
7.86 
1.80 
3.15 
1.68 
a 70 
2.18 
2.29 
2.46 
2.38 
2.36 
1.53 



* Calonlated aa dry tartaric. 
MESEMBEYANTHEMUM CEYSTALLINXJM. 



This plant, which belongs to the natural order Ficoidew, is found grow- 
ing extensively in marshes on the tide water in the vicinity of San Diego, 
Old., has in some sections been used for food, and in the Canary Islands it 
has been burned for the ashes, which, it was believed, contained a high 
proportion of potash ; on this account they were transported to Spain and 
sold there to be employed in glass manufacture. As a material for food, 
it is always used in the young, green state, and necessarily so, since in 
oar analysis of the plant a preliminary examination revealed the presence 
of a considerable quantity of oxajic acid in the full-grown plant submitted 
for examination. This quantity was determined, and found to amount 
tq about 3.3 pei^ cent., reckoned, as H|St9i} W^%0* Vor this purpose 
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one estimation was made by treating an aqueous extract of the plant 
with calcic acetate, in presence of free acetic acid, dissolving the pre- 
cipitate thus obtained by means of hydrochloric acid, filtering the sepa- 
rated insoluble organic matter, reprecipitating the calcium oxalate in 
the filtrate by means of ammonic hydrate, and calculation of the per- 
centage of oxalic acid by the usual methods. 

lu another estimation this method was preceded by the following : 
The air-dried plant was ground in a drug-mill, macerated for some time 
in water, the whole placed upon a dialyzer, and submitted to dialysis 
for three days. To the diflfusate thus obtained calcic acetate was added, 
in presence of free acetic acid as before, and the further estimation 
made in the usual way. In the first case 13.05 per cent.^Dxalic add 
(CaH204, 2H2O) was found, and in the second case 13.13 per cent. 

The estimation of potash and soda to determine the value of the plant 
as a source of potash gave the results embodied in the following tobl6| 
which shows also the percentages of crude ash, oxalic acid, and phos- 
phoric acid estimated : 

P«r«wt 

In total plant : 

Crude ash 36.78 

Potash 6.64 

Soda 10.1 

Crystallized oxalic acid, (CiHjO^, 2H2O) 13.05 

la seed-cases : 

Crodeash 39.68 

Potash 7.48 

Soda 16.60 

Phosphoric acid , 0.88 

The plant contains a very small amount of sulphuric acid and limOy 
but a large proportion of chlorine. The alkalies are therefore probably 
combined with oxalic and phosphoric acids and chlorine. Both the 
stems and the seeds have a strong saline taste and a peculiar odor, due 
to an oil soluble in ether. 

SU-ffi:DA CALIPOENICA. 

Specimens of this plant also have been submitted for analysis with a 
view to the determination of its value as a source of potash. It grows 
extensively in the salt marshes of California, and belongs to the natand 
order Chenipodiacew. Like many other plants of this order, it contains 
oxalic acid combined with potash and soda, and in the sample analyzed 
we have found 2.54 per cent, of this acid corresponding to the formala 
C2II2O4, 2O2O. 

That the plant has no superior value as a source of potash over that of 
many other plants will appear from the following results of our analysis 
of the ash : 

Poroflot 

In total plant: 

Jnidcanh 14.43 

Sulphuric acid 0.20 

Jxido of iron, &c 0,13 

Linio 0.28 

AIaji:n(\sla -. 0.34 

!u8(jliiblo silica 0,10 

Soluble silica , 0,04 

Phosphoric icid 0.38 

^otMsh 2,(35 

'>«ila 6.68 

Jhloriuo 4,36 
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GREENSAND MARL. 

A saoiple of greeDsaDd marl from the lands of George B. Westcott, 
near Caulks's Field, Kent County, Maryland, was submitted for analysis 
by Paymaster Frank C. Cosby, United States Navy, and was found upon 
analysis to contain — 

Per cent 

Band and silica 63.96 

Potassa 4.4 

Phosphoric acid 0.33 

showing it to be very inferior in quality to similar material from the 
deposits in New Jersey, in which the potassa Ranges from 3 to 10 per 
cent, and the phosphoric acid from to 6 per cen^ 

In addition to the results of our own investigations, I consider it of 
valae to introduce here a brief synopsis of the facts relating to agricul^ 
ore and agricultural chemistry that have been developed during the 
past year by investigations made in Europe, as the work has been 
attended with results of the highest interest and imx)ortance in a prac- 
tical as well as a scientific point of view. 

The investigations into the questions of mineral nutrition of plants 
daring the past year have mostly been with particular reference to 
caltore of the beet ; but Boehm has made experiments nx)on the influ- 
ence of lime salts upon vegetatiMi in general, from the results of which 
it appears that these compounds are necessary concomitants of the pot- 
ash ^ts in the formation of starch and allied products in the vegetable 
organism. The opinion has been general that the function of potash 
was directed especially to this end, but the experiments in question 
have shown that when not associated with lime, or its in absence, they 
may have an absolutely poisonous influence. Boehm is therefore of 
the opinion that lime salts are as essential to the formation of starch, 
and to the change of starch to sugar, &c., in building up the cell-walls 
which constitute the skeleton of the plant as it is in the animal economy 
in the metamorphosis of the cartilage of the bones. The notion thus 
advanced, that the function of potash in the promotion of the formation 
of sagar in plants is limited, has received confirmation in the results of 
the investigations of Jonlie upon the relation of the elements of fertil- 
izers to the composition of beets, which show that the richness in sugar 
is favorably affected by phosphoric acid, but is not increased by the 
tdkalies or nitrogen compounds. These latter elements, if applied in 
moderate quantities, may serve to augment the yield of beets ; but if 
they exist in the soil in excess of the amount required by the crop in nor- 
mal physiological development, they become injurious to the quality 
— the alkalies by increasing the saline constituents, and the nitro- 
genous compounds by increasing the size of the beet and reducing 
the saccharine constituents. These results agree closely with those 
of Fremy and Deherain, who have found that the richness in sugar is 
not affected by cUfferent characters of the soil, such as argillaceous, sili- 
oeoos, or calcareobs; that calcic phosphate and potassic nitrate in sterile 
soils have a favorable effect on the quantity of the product and its 
richness in sugar, and Uiat excess of nitrogenous manures is injuri- 
ous. With reference to the nitrogen compounds, Joulie finds that 
the nitogen of nitric acid is preferable in this connection to that of 
ammonia, which, in its turn, is more valuable than organic nitrogen. 
When used in the ibrm of nitrate, the soda compound may replace with 
advantage the potash compound, and at the same time bring about a 
reduction of the total alkalies In ttie products. Stable mtinures should 
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' bo used with ^^vQnt can\ and do iiot need any addition of mineral 

tilizers. They should be well rotted before application to the croi 

tbey should be applied sufficiently in advance of planting to insure 

condition. 

From calculations on the basis deduced from his experiments, the 1 

' formula for a I'ertilizerfor beets on very poor soil would be : 

• Po 

Acid culcio phoKphatc ••• 

Sodic nitrate, (Chili saltpotor) ...» 

Gypsum, (laDd-i)laster) - 



i This mixture should bo applied at the rate of 1,000 pounds per t 

) The quantity may, however, be very materially reduced when app 

to soils comparatively fertile, but lacking in constituents necessary 

[■ complete nutrition of the crop. 

With reference to mineral plant-poisons, a remarkable exceptioi 
the rule for the influence of aluminium salts has been observed 
Bergstrand in a locality near Westerbotten, in Sweden, where B\ 
artwus was found in a flourishing condition upon a sandy soil cent 
ing as high as 3 per cent, of alum. The dry plants yield 4.68 per c 
of ash, containing 12.60 per cent, sulphuric acid and 5 per cent, alam 
but these figures are very much reduced when the percentage of a 
in the soil is sufficiently low to admit of the growth of grass and gi 

, In such case the sulphuric acid of the ash amounts to only 5 per c 

Eug. Peligot has discovered a veritable plant-poison in the compoi 

I of boracic acid. He has determined that the free acid and its < 

pounds are distinctly poisonous to vegetation, and, when present in 
soil in moderate quantity, may cause the death of plants in a very a 
time. 

The contributions to our knowledge of organic and atmospheric n: 
gen in their relation to vegetable nutrition have been numerous^ 
most of them exceedingly valuable. With reference to the compo 
most favorable for plant-nutrition, Lehman has determined that it vs 
with the stage of development of the plant, ammonia being more fa 
able in the early stages, and nitrates during the later, though s 
plants require nitric acid throughout the entire period of growtl 
normal development. In the course of his experiments he found 
lupines growing in sterile soils have the power of taking up nitre 
from external sources to such an extent that he considers them the ch 
est possible source of nitrogen for such sterile soils. Their pewc 
this particular has received a clear and remarkable explanation in 
late discoveries of Berthelot, who, by a series of careful and in gen 
experiments, has found that the proximate organic constituents of pla 

' under the influence of the electrical tension always existing between 

soil and the atmosphere immediately above it, may combine with ati 
pheric nitrogen to form compounds which, on decomposition at 3O0 
400O G., in x)resence of soda-lime, are capable of forming ammc 
This explanation of the manner of the absorption and assimilatio 
atmospheric nitrogen has been the subject of careful and laborioni 
search at the hands of the leaders of chemical. science since the st 
of vegetable nutrition began, and has been supplemented by the ree 
of the late investigations of Boussingault upon the influence of 
soil upon the nitrification of nitrogenous organic matters employe 
manures, in which he made an extended series of experiments with 
ferent substances in admixture with sand, chalk, and garden-soil, 
a result of those experiments, he found that the. garden-soil detemr 
a formation of the greatest, amount of nitrogen and a production oi 
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highest amount of nitric acid, bat tbo lowest amount of ammonia. Be- 
tween sand and chalk thero seems to bo little difference with regard to 
their influence upon the prodaction of nitric acid, but the chalk seems 
to have the strongest intiaence in the formation of ammonia. If ar- 
ranged in the order of their relative valnci depending upon this latter 
influence, they would stand, first, chalk, then sand, and garden-soil last ; 
but, if arranged with reference to the total amount of nitrogen trans- 
formed, the order would be, garden-soil, chalk, sand. In case of a chalk- 
mixture, the proportion transformed varies from 11 to 53 per cent, of 
the total organic nitrogen, while for the mixture with garden-soil these 
limits were 30 to 90 per cent. 

That this power of garden-soil in tbo transformation of nitrogenous 
compounds is resident in the humous substances it contains is apparent 
from the results of Boussingault's experiments; but it is made more evi- 
dent by the experiments of Simon in his investigation of the function 
of kufMU in the soil, from which he concludes that humic acid has the 
power to appropriate atmospheric nitrogen ; that the absorption of atmos- 
pheric nitrogen is attended with a liberation of carbonic acid, and that 
humic acid is insoluble in water free from nitrogen or atmospheric air. 

A curious and interesting fact may be noted in the results obtained 
by Boussingault. In the mixtures with sand and chalk, raw bone was 
the only material that yielded any appreciable quantity of nitric acid. 
The bones seem, therefore, to have a special tendency to the function of 
nitrification ; a theory supi>orted by the fact that M. Herv6 Magnon 
found by analysis large quantities of nitric acid in the drainage-waters 
of the ossuaries of the catacombs of Paris. 

With regard to ammonia, Houzeau has discovered a peculiar quality : 
that when a solution in water is allowed to stand for some time, it com- 
pletely disappears from the solution. It is well known that it is always 
present in rain-water; but found in comparatively small quantities in 
spring and river water, a fact which has always been considered due to 
absorption by the soil ; but M. Houzeau found that it disappeared from 
solutions under conditions leading to the conclusion that light has in 
some way an influence in bringing about this result. 

While the methods involved in the appropriation and assimilation of 
atmospheric nitrogen were being made, Gomp-Besanez and Will have 
developed some important facto in connection with the utilization of 
combined nitrogen in the interior of the plant. Thas they have suc- 
ceeded in separating from the seeds of Cannabis sativa^ (hemp,) and 
Linum usitatmmumj (linseed,) and some kinds of malt, a ferment capa- 
ble of acting upon fibrin and albumin in a manner similar to pepsin. 
It is snow-white and pulverulent, and retains its activity for weeks when 
kept in well-closed vessels. It changes starch-paste into sugar within 
an hour, and acts rapidly upon fibrine-forming peptones. They also 
found the same ferment in the sap of different species of Nepenthes, and 
its action upon animal substances so decided that it has been declared 
to be a vegetable solution of pepsin. 

Passing from the absorption of nitrogen and the formation of nitrog- 
enous comix>unds, we QOii^G to the formation of carbohydrates. Liebig 
and Bochleder believed that the organic acids (oxalic, tartaric, &c.) 
form tiie transition links between atmospheric carbonic acid and the 
carbohydrates in the economy of plant-growth, while Davy, Sachs, and 
others hold that the transformation is direct, with no intermediate steps. 
Baeyer subsequently advanced the theory that when sunlight falls upon 
chlorophyll in plants wcU supplied with carbonic acid, the latter seems 
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to suffer tbe same dissociation as at higher temperatures, liberating 
oxygen and leaving carbonic oxide combined with chlorophyll, and 
that in this combination it undergoes further reduction under the infla 
ence of the cell-contents, thus entering into the formation of the carboby 
drates. StUtzer, of Gottingen, has tested these views by careful experi- 
ment under various conditions, and has obtained results which show 
that the views of Liebig and Eochleder are incorrect, and that oxalic 
acid can enter into the process of nutrition only after previous oxidation 
to carbonic acid ; that this being true for oxalic acid, it will also hold 
good for the other acids of the carbonyl group ; but tartaric acid and 
the compounds of the alcohol group may be changed directly into the 
formative material of the plant. The views of Liebig are also in oppo- 
sition to the results lately obtained by Mayer. 

StUtzer's experiments with reference to Baeyer's views show that an 
assimilation of carbon cannot be effected after the manner indicated, 
and that we must for the present hold on to the old theory, viz., that of 
the direct change of carbonic acid to the carbohydrates in the plant con- 
taining chlorophyll under the influence of light. Whether alcohol may 
or may not have the function in the plant-nutrition suggested by Stiit- 
zer, it has at any rate been found in the nnfermented juices by Ontzeit, 
who has succeeded in separating from Eeracleum giganieumj Pasiinioa 
sativaj and Anthriscus cerefolium small quantities of volatile fluid, whiolL 
upon examination, proved to consist of one-third methyl alcohol ana 
two-thirds ethyl alcohol. From examination of fruits in various stages 
of growth, he concludes that as the process of ripening advances, the 
ethyl alcohol changes to other compounds, while the methyl alcohol 
remains constant. This conclusion corresponds to a certain extent with 
that of Stutzer, to the effect that the compounds of the methyl orme* 
thylen groups may change to final products in the plant; but smce oxy- 
gen must first be taken up, these groups are subject to extensive meta> 
morphoses. The results obtained by Gutzeit, showing a variation in 
the amount of ethyl alcohol in fruit according to the degree of matority, 
are confirmed by those of Lechartier and Bellamy, who have found that 
when deprived of free oxygen, fruits and leaves give off definite quan- 
tities of carbonic acid, due to formation of alcohol, according to the stage 
of ripening; the maximum being reached before complete matori^. 
With the exception of the horse-chestnut, which gave off 22 cubic cen- 
timeters per gram of substance, the limits for fruits and leaves are from 
to 13.5 cubic centimeters per gram. That this formation of alcohol in 
fruits, &c., is augmented by absence of oxygen is shown by the results 
obtained by Missanghi, who observed a formation of alcohol, acetic and 
formic acids in grapes preserved in an atmosphere of carbonic acid, and 
showing no indications of decomposition, the flavor of the grapes when 
taken out being similar to that of fruits preserved in spirit. De LncaVi 
conclusions from his experiments are that saccharine matters of fhiits 
nay undergo a change to carbonic acid and alcohol without the presence 
of alcoholic or acetic ferment. He finds that this change is attended 
^ith evolution of nitrogen, and sometimes of hydrogen, and that leaves 
4rnd flowers act similarly in atmosphei'es of carbonic acid, hydrogen, or 
Mr. Frcmy's results lead to totally different conclusions. Ue plao^ 
cherries, which had been carefully washed, in hermetically-sealed tubes, 
ander various conditions, and observed, after a time, a liberation of car- 
bonic acid, with formation of alcohol. On examination with the micro- 
scope, he found in their interior germs capable of exciting alcoholic fer- 
mentation in sugar-solutions, and he was therefore led to a belief in the 
*p«ntaneous generation of this ferment. In this belief he is opposed by 
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Pasteur, and the views of the latter are supported by Struve, who, in 
the course of an investigation of the gases found in fruits, placed some 
grapes under water, free from air, under conditions favorable to exhaus- 
tion of air, and at the close of the experiment found that the water con- 
tained small quantities of alcohol and yeast-cells, but on careful exam- 
ination of the grai)es was unable to find any yeast-cells in their interior. 
The reliability of Fremy's conclusions are therefore questionable. 

As might be inferred from the presence of alcohol found in plants and 
fruits, the gas they contain generally consists of carbonic acid. Thus 
Struve has found that when grape-loaves are covered with ether, a lib- 
eration of gas takes place, varying in amount with the stage of their 
development, being most abundant in young leaves. Grapes similarly 
treated give off no gases, but do so when covered with water and placed 
under a bell-jar from which the air is subsequently exhausted by means 
of the pump. The gas liberated was found in each case to consist en- 
tirely of carbonic acid. 

On analysis of the gas contained in the pod of Colutea arborescenSj 
(bladder-nut)) Bender found it to consist of 2.2 carbonic acids 18.7 per 
cent, of oxygen, and 70.1 per cent, of nitrogen. These results correspond 
closely with those obtained by Saintpierre and Magnien, who find, how- 
ever, that these proportions vary, not only with the time of the season, 
bat also with the time of the day in which the pods were collected. 
Bender considers that the gas is obtained entirely from external sources 
by transfusion through the walls of the pods ; but the results of the ex- 
periments of Saintpierre and Magnien seem to favor their view, that the 
carbonic acid is due to internal exhalation, and that it subsequently 
becomes mixed with atmospheric air by transfusion, in accordance with 
the law of diffusion of gas ; that the oxygen of the air thus taken in is 
absorbed by the green pods in the process of growth. A simultaneous 
liberation of carbonic acid taking place, the latter being often greater 
than the absorption of oxygen, and producing distension of the cell- 
walls of the pod. But it must not be inferred from the results just 
described that the gases liberated by plants always consist of carbonic 
aoid ; for Joseph Boehm has observed that when branches of woody 
plants were placed in direct sunlight under water freed from air by boil- 
ing, a liberation of gases immediately began, and in a short time there 
was set free an amount greater in volume than that of the twigs under 
experiment. The last portions were almost pure oxygen. Though he 
considers this a physiological phenomenon, he does not, for the present, 
attempt to explain it ; but Ad. Mayer, who has also observed the phe- 
nomenon, considers it due to the formation of starch under the influence 
of light, by reduction of acids which have been formed by oxidation of 
starch in the absence of light. The results of other investigations, as 
will appear further on, suggest the idea that there may be in such case an 
oxidation of sugar, since it has been shown by different persons to exist 
in leaves in considerable quantity. Thus Deherain has detected its 
presence in the leaves of beets, and from the results of the investigations 
of Coren winder it appears to oe located principally in the ribs or veins, 
and tiiat in these parts it amounts to 1.607 per cent. From further ex- 
periments he has found the percentage higher in roots having large, 
well-developed leaves than in those having smaller ones. Joseph 
Boussingault has also found sugar in the i)etals of certain flowers, and 
has estimated the amount present. He divides the sugar found into 
reducible sugar and invertible sugar. The first may consist of inverted 
sugar, glucose, levulose, or even inactive sugar, or, what is more prob- 
able, a mixture of them all, having the power to reduce cupric oxide. 
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The invertible sugar consists of saccharose. The limits of the amoants 
foand in the various flowers examined were, for reducing sugar, from 1.27 
to 4.88 per cent, of the normal undried substance, and, for invertible 
sugar, from traces to 2.12 per cent. The average of the amounts found 
in the leaves collected at the same time as the flowers was 2.2 per cent. 
After being cut and exposed to the air, the proportion of sugar in the 
flowers was reduced, which, according to Boussingault, is dtie to oxida* 
tion, with formation of carbonic acid. This action takes place only in 
the green state, becomes feeble during desiccation, and is inappreciable 
in the dried product. While for this liberation of carbonic acid or of 
oxygen reasonable explanations may be found without great difflcolty, 
it will not be as easy to explain the liberation of hydrogen gas by vege- 
tation, which the observations of Pollacci seem to indicate. Thus he 
found that Oidium TucJceri found on grape-Ieavea is rapidly destroyed 
when exposed to the action of sulphureted hydrogen, and he therefore 
believes that the destruction of this fungus by application of solphnr is 
due to this gas formed by the action of nascent hydrogen, probably lib- 
erated by the leaves and fruit in the process of growth. This action is 
indicated by the results obtained by washing the leaves which bad been 
treated with pure sulphur with distilled water and testing the washings 
with lead acetate and silver nitrate. Similar experiments made upon 
other plants led him to the conclusion that all plants are capable of lib* 
erating hydrogen in a nascent condition. Missanghi, however, takes 
issue with Pollacci in his conclusions, but appears to have misunderstood 
them. He experimented with a view to the determination of emissioD 
of hydrogen in the growth of mildew, and by subjecting the atmosphere 
surrounding the fungus growing on bread to suitable tests, be was un- 
able to detect the slighest trace. While these results are of value with 
reference to mildew, they do not seem to conflict with those of PollaccL 

But whatever may be the character and composition of the gases lib- 
erated by plants in respiration, Ad. Mayer flnds that between iSds latter 
function and growth, as determined by experiments made uxK>n smaU 
wheat-plants under various conditions, no fixed relation exists. Growth 
is variable, depending upon very many external conditions, while respi- 
ration, the quantity of oxygen, and the character of the plants being 
similar, is remarkably constant. 

From the consideration of these questions we now pass to those of a more 
technical character, among the most important of which are the conclu- 
sions of Soxhlet and Tisserand with reference to manufacture of butter. 
The former, in a discussion upon the condition of fat in milk, opposes 
the generally-accepted theory that it exists in globules surrounded by a 
membrane which it is necessary to break up in the i)roce8S of churning, 
or by chemical means, for the production of butter, and believes that 
it exists in much the same condition as oil in an emulsion with albumin, 
citing authorities in support of his belief. He considers that in new 
milk the butter is present in oily drops, as it appears under the micro- 
scope ; but his experiments show that if the milk is frozen at a tempera- 
ture of three or four degrees below 0^ C, they become solid and remain 
n this condition after the milk is thawed. It can then be separated by 
churning, it is said, in two minutes, a result usually requiring eleven 
minutes ; which is a point of great practical importance. The conclu- 
iions of Tisserand, who has made an extended series of experiments 
ipon the influence of low temperatures, varying from (P to 36.0^ O., upon 
milk and the production of butter, are similar to those of Soxhlet; for he 
^nds that it renders the separation of the cream more rapid, increases 
■ta vpluQiQ and the yield of butter, and improves the quality of the 
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skimmed milk, batter, and cheese. These effects fncrease with a decline 
of temperatare. He therefore considers the practice of warming dairies 
in winter objectionable, and that the temperatare should be kept as low 
as possible. 

Another advance in technical chemistry relating to agricultore that 
has b^n recorded is in reference to the purification of sugar. On 
accoont of the insolubility of magnesia and its compounds in saccharine 
liqaorSi M. M. G. Bernard and L. Ehrmann have made experiments with 
reference to its saitabiUty for industrial application to defecation of 
sugar-solutions. When employed for this purpose in the proportion of 
0.3 to 0.5 per cent, of the liqnor to be operated upon, the defecation was 
complete and the liquid made clear. They made use of calcined mag- 
nesia, the hydrate, carbonate, and phosphate, but give preference U> 
the calcined magnesia. As a result of their experiments, they obtained— 

1. A yield in wMte sugar of the first crystallization 6 to 7 per cent, 
higher than that generally obtained. 

2. A quality of sugar in no way inferior to the fine qualities obtained 
by the regular methods of manufacture. 

They insist that the magnesia forms no combination with the sugar, 
and may therefore be used in excess with no necessity for treatment 
with carbonic acid and animal charcoal. It settles to the bottom of the 
vessel and remains behind on drawing off the liquid. 

This rSsumi of the work accomplished in foreign laboratories may 
not inclade all the discoveries made during the year within the domain 
of agricultaral chemical science, but it embodies the results of the most 
important investigations that have been publishnd in the regular peri- 
odicals, and it may not be devoid of uiterest to the readers of this 
report 

In our own laboratory, investigations of an important character other 
than those the results of which are given in this report have been under 
way and are in the process of com^etion, and reports upon them must 
therefore be withheld for a future occasioi^ 
Very respectfully, 

WM. McMUKTRIB, 

Clie)nist 
Hon. Fred'k Watts, 

Commissioner. 



REPORT OF THE SUPERINTENDENT OF GARDENS 

AND GROUNDS. 

Sm : I have the honor to submit the following report : 
The improvement of the grounds and the enlargement of the collection 
of plsmts in the arboretnm is prosecuted from time to time as fEur as the 
means available for these purposes will admit. 

The herbaceous ground, intended to contain specimens of all native 
plants not properly admissible in the ligneous collection, has been laid 
cat and is now ready for planting. Special efforts will be required to 
complete this collection ; a large number can be raised from seeds, plants 
of many species can be procured from commercial sources, and some by 
exchanges with botanic gardens, but the chief reliance will be upon com- 
petent collectors in various parts of the country. 
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The addition to tlio grounds of the space formerly occapied by the 
canal has been filled, drained, and graded to correspond with the gen- 
eral design. This extension will be fully occupied by additional genera 
to the groups of trees in that section, particularly the willow family, 
which is now very full, numbering over two hundred species and varie- 
ties. 

In improving that portion of the grounds formerly occupied by the 
canal, advantage was taken of the position to construct a small lake, 
mainly for the purpose of introducing a collection of native water- 
plants. 

The ornamental as well as the picturesque efiects of this class of plants 
are mostly quite neglected in modem landscape-gardening. It is not 
uncommon to find artificial lakes in parks and pleasure-grounds wholly 
destitute of this class of vegetation, and although water-surface is sel- 
dom uninteresting in scenery , there is no reason why it should not possess 
all the attractions and sanitary effects which can be imparted by the 
introduction of suitable flowering-plants. 

Ko flower in the garden border can excel, either in beauty of form or in 
delicacy of fragrance, the white water-lily, Nymphcea odorata ; the large 
cup-shaped yellowish flowers, boldly projected out of the water on long 
foot-stalks, of the Nelumhium luteum ; and the less showy blossoms <rf 
the yellow pond-lily, Nupkar advena^ in connection with the massive 
spread of the large leaves, especially those of the Kelunibium^ which 
are frequently 18 inches in diameter, produce an effect equal to the 
best efforts of the most distinguished artist in that popular formation of 
"foliage'' plants known as "carpet-bedding." 

In addition to the water-lilies, various other interesting species of 
water-plants have been introdued, and are spreading rapidly in the 
lake. Several of the curiously-horned seeds of the Trapa natans were 
thrown in, and in due time the small triangular-shaped leaves made 
their appearance on the surface, neatly arranged in roseate form. Sev- 
eral plants of a tropical Limnocharis spread rapidly daring summer, and 
produced abundantly of its yellow flowers. The duck-weed, Lemnaj 
thrown in a sheltered cove, speedily covered the surface with its dimin- 
utive greenery. In deeper water, plants of the eel-grass, Vallisneria 
spiralis, were planted, and in shallow recesses various species were intro- 
duced, as, Potamogetan, Callay Foniederia^ Caltha^ Acoriis^ Polygonum^ 
&c. On prominent points, tall, reedy plants will be disposed, such as 
Typlias and SparaganiumSj with Cyperus, Jiincxis, and smaller growths, 
as marginal plants to the taller central groups. 

A small island was formed, having its surface raised about six inches 
above the water-level with 8pagnum,in which various low-growing bog- 
plants were inserted, such as the pitcher-plant, Sarracenia purpurea^ the 
horse-tail grasses, Equisetums^ with HabenariaSy and similar low-growing 
forms thnt are to be found in woody swamps and wet meadows. 

The effective arrangement of water and bog plants in and on the mar- 
gin of lakes should be as much a subject of artistic study as is the 
^Tangement of trees and shrubs in park scenery. This branch of land- 
- dpe decoration is wholly neglected, but it is destined to become pop- 
iiar, and it will awaken an interest in an extensive class of plants that 
^re but little known and that possess a characteristic individuality of 
orm and beauty, which, when received in connection with their natural 
mrroundings, cannot fail to recall pleasant associations to the mind, 
'compared to which the landscape-effect produced by a group of flowering 
«hrubs will appear exceedingly tame and uninteresting. 

Anoth#^r feature connected with the lake is the rhododendron island. 
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On this the soil is raised 18 inches above the level of the water, sup- 
ported at the sloping sides by a rustic wall of small stones. Plants of 
the Japan bamboo>cane have been thickly set on the margin, and more 
sparingly dotted over the surface of the bed, for the purpose of affording 
a slight shelter and shade to the rhododendrons. These brilliant flow- 
eiing plants have been found to grow and thrive to perfection in such 
positions. They are provided with fine hair-like roots that ramify near 
the surface, and are easily destroyed if the soil becomes dry ; hence a 
soil that is kept equally moist without reaching saturation is favorable to 
their extension and preseivation ; the whole secret of rhododendron 
culture depends upon this condition of the soil; for, although they are 
natural to shady forests, they become habituated to sunshine and retain 
their verdure in open sites, provided the roots are constantly supplied 
with moisture. Surface-evaporation can be retarded by mulchiog the 
roots with decaying leaves, grass-cuttings from the lawn, or strawy 
manure from the barn-yard. The magnificent display of rhododendrons 
in flower at the International Exposition has created a wide-spread 
interest in their culture ; from comparative obscurity they have suddenly 
been raised to a popularity which they deservedly merit as regards orna- 
mental etfect in pleasure grounds and public parks. 

The native azalea is a close family relation of, and associates well 
with, the rhododendron, requiring similar conditions of soil and position. 
A portion of the bed is reserved for plants of Kalmia laiifolia^ An- 
dromeda floribundaj Ilex (Prinoa) verticellata^ Itea virgi7iicaj and Clethra 
iUnifolia; the trailing arbutus, the partridge-berry, and others of 
similar habit are planted as undergrowths. 

The interest felt in the introduction of new economic plants for exper- 
imental trial leads to constant demands upon the Department for seeds 
and plants of species not adapted to the climate or locality in which 
these experiments are proposed to be made. Among those in frequent 
demand the following are noted, with remarks on their adaptability or 
fitness for cultivation in this country : 

COFFEE. 

The successful culture of the coffee-plant, Coj^ea arabicay in any por- 
tion of the United States is exceedingly problematical. There is a con- 
stant demand for plants for experimental purposes, which the Depart- 
partment is unable to supply, owing to the difficulty of procuring fresh 
seed. It is barely possible that in Southern California, or in Southern 
Florida, localities may be found where it may succeed ; but these are the 
only regions where further experiments in coffee-culture need be made. 
Authorities on coffee-production very generally coincide in the opinion 
that it cannot be profitably grown in any climate where the temperature 
falls as low as 50^ F. at any period of the year. It may be presumed, 
however, that the amount of summer-heat required to mature the berry 
is a more potent feu^tor in the elements favoring success than is the mere 
ability of the plant to endure for a brief time a certain degree of cold; 
for it is well known that culture can extend a controlling influence so 
fEur as to render plants better fitted to endure a temporary low temper- 
ature without inducing any perceptible injury to their vital forces ; but 
DO modification of ordinary cultural appliances can increase the supply 
of atmospheric heat in a climate so as to exert any favorable influence 
on its vegetation. Since the introduction of coffee-culture in Liberia, 
attention has been directed to the superior size of the berry produced in 
tMt country. For a time it was supposed to be one of the varieties of 
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Coffea ardbicaj of which several are known to exist in Abyssinia and 
Central Africa ; bnt more recent investigations have placed it as a dis- 
tinct species, which has been named Coffea Liberica. Efiforts arenow 
being made to introduce this species into coffee-growing regions, on ao- 
connt of its supposed immunity from the rust, a fungoid disease that has 
greatly impaired the value of the coffee-crop in some of the best plw- 
tations in various parts of the world. This Liberian species is said to 
be of larger and of more robust growth than any other cultivated kind: 
whether it will prove to be hardier, or mature its fruit in climates of 
lower temperature, remains to be seen. 

A young plant growing in the Department conservatory fully bears 
out the above description as to appearance and growth ; the leaves are 
double the size of those of any other species, of which there are several 
in the collection, and in other respects its distinctive character is quite 
apparent. 

Seeds of this class of plants are not readily procurable through ordi- 
nary commercial sources, and looking to the desirability of giving this 
promising species of coffee a fair experimental test, a sufficient quantity 
of seeds for this purpose might be obtained directly from Liberia. 

Unless under the most carefully-guarded conditions, coffee-seed soon 
loses its vegetative powers ; the only successful method of transportiDg 
fresh seed is to pack securely in a tin box, surrounding eacl; seoA with 
diy sand, and hermetically seal the package. 

Statements have beien freely circulated to the effect that the "coffee- 
plant grows wild all over California.'' The latest "coffee-plant" thus 
eulogized is the Frangula californicaj a native plant allied to the buck- 
thorn. 

INDIA-RUBBER PLANTS. 

In the praiseworthy endeavors to introduce now industries into the 
Southern States, requests are made for economic plants of many kinds 
that are strictly tropical productions, and among these may be placed 
the India-rubber-bearing trees. 

Various plants afibrd caoutchouc, the elastic, gummy substance bet* 
ter known as India rubber, but as far as is known it is solely produced 
by plants of tropical climates. In the East Indies it is collected from 
Urceola elastka ; from several species ofFicuSj mainly from Ficus elastica; 
and from a few other species, natives of the East Indies and western 
tropical Africa. 

South American rubber is also extracted from plants of different 
genera. The best is said to be obtained from the Sevea hraailienris^ a 
native of the Para forests, considered to be distinct from the Siphonia 
elastica^ which furnishes the largest portion of the rubber entering into 
the commerce of that country. The sand-box tree, Sura crepitans^ yields 
a milky juice which is similarly converted into caoutchouc by evapora- 
tion. These plants belong to the natural order Euphorhiacea:^ a large 
family of plants, mostly yielding a milky juice, containing acrid and 
)oisonous properties. 

Mexican rubber is extracted from a native tree, the Casiilloa elastica^ 
vhich grows abundantly near the Gulf coast. This plant is botanically 
rillied to the rubber-producing Ficus of the East Indies. 

A new elastic gum has recently been produced in Mexico, which is 
»aid to be derived from a native herbaceous plant allied to the family 
jf asters. This plant would probably succeed in the Southern States. 

These are strictly tropical trees, for which we have no suitable cli- 
mate : but attention might profitably be directed to the gum-prodacing 
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Ifesquit tree of Texas, Algarobia glandulosa^ which yields a non-elastic 
;am of the nature and possessing all the essential qnalities of gum- 
iiabic 

CINCHONAS. 

Daring the past ten years a continuous supply of young plants of sev- 
eral species of cinchona has been maintained by a yearly propagation 
»f young plants equal to the numbers distributed. Plants have been 
lATit to California, and to several of the iSouthern States, mainly to 

Drida. The reports that have reached the Department do not indi- 

suocess in their culture, owing to adverse climatic influences. Ex- 

jw nts here show that none of the species will stand the slightest 

i thout injury, and even in the equable atmosphere of the green- 

louse t r vitality is impaired when the temperature is below 50o, 

VVIietl or not the climatic conditions for the growth of cinchonas ex- 

in any portion of the country is a question not yet solved, but, so &t 

i present knowledge warrants an opinion, further experiments 

m 1 confined to the locality of San Diego, Gal., as offering greater 

)i of success than any other point. 

in 1 recently-formed cinchona-plantations in India the best results 
lie to be obtained in a warm, equable, and very moist atmosphere, 
\t eiei ions where the mean yearly temperature indicates 64^ : and in 
hose c kblished in St. Helena, the plants flourish well at an elevation 

l,5(Ki i< above sea-level, in rich lands, bathed in moisture, the mean 
ature for the year being 6(P. 

A/r. J. E. Howard, of England, (high authority in everytibdng relating 

tiie cinchona,) in the transactions of the Linnean Society, remarks 
liat^Mt must be remembered that these are mountain-plants, loving 
iree air and alternate mist and sunshine, while the hot, close atmosphere 
>f the lower valleys is always injurious to their perfection as quinine- 
>roducing plants." It is shown in the reports of the Signal-OfQice that 
lie mean temperature for the year at San Diego is ^, the highest 
nonthly mean reaching 68^ in August, and the lowest monthly mean 
)eing that of 53^ in January and February. So far as thermometric 
iirni indi e atmospheric temperature, the climate of San Diego cor- 

la that of St. Helena, but it is well known that the ther- 
D( 3ne is not a safe guide in comparisons of this kind ; the hy- 

H cai condition of the atmosphere being of equal, if not of greater, 

mp ance as regards vegetable growth. Exx>erience in the culture of 
ve species here conflrms the reports that Cinchona succirubra is the 
t robust in growth. This species predominates in artificial planta- 
ioi on account of Its rapid growth. 

EUCALYPTUS GLOBULUS. 

The iqterest attached to the Australian blue-gum tree, both in rela- 
te its great rapidity of growth and its reputed hygienic qualities, is 
i\ ing, and the demand for plants and definite information regarding 
1^ vulture and sanitary value continues unabated. There is no special 
m ty in propagating the plant The seeds are small, very similar in 
lizc id appearance to those of the onion, and vegetate rapidly when sown 
L )od condition. The young plants are rather delicate at first, but after 
jeks they grow with great rapidity. In the greenhouse they have 

1 sea a height of 4 feet in as many months from the seed, and young 
>i] ts 1 foot in height planted out in May grow from 4 to 6 feet before 

6A 
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winter. This applies to plants in richy moist soil. Those placed in sandy 
soil, poorer and drier, do not reach snch dimensions, bat will stand a 
greater degree of cold. Succaleut leaves and branches shrivel when the 
thermometer falls to 30°, while the more rigidly-matnred shoots of the 
slow-growing x)lant have survived after being subjected to 12^ of 
frost. 

As a forest tree it will not flonrish in this country north of the thirty- 
fifth x>arallel of latitude, probably it will not succeed even up to this 
point ; but it is unnecessary to experiment with it in higher latitudes, so 
far as pertains to hardiness. As to the sanitary value of the Eucaljiptuif 
evidence is accumulating to show that it has a tendency to lessen mala- 
ria and destroy miasmatic poison. This has been largely attribated to 
the great absorbent power of the roots, but this v^ue would be equally 
shared by other trees of similarly rapid growth, such as our strong- 
growing poplars. It is no longer doubted that several species of JShwo- 
typtus evaporate with water a volatile oil and a volatile acid, which 
permeate the atmosphere and contribute to its invigorating and heathy 
nature and character. 

The absence of malarial diseases in Eucalypti forests seems to be 
well established, and as the planting of useful trees is not likely to be 
overdone with us, these claims for special recognition are worthy of 
consideration and encouragement. 

Of the genus Eucalyptus upward of one hundred species have been de* 
scribed. Growing at different elevations, andembracing in their habitats 
many degrees of latitude, it is to be expected that some of the spedes 
will resist cold better than others. The numerous species possess diiEBr- 
ent properties in the various oils, gums, and dyes which Uiey famidh 
The iron-bark gum, the peppermint gum, the stringy-bark gam, the 
curly gum, the red gum, and the sweet-scented gum, with many otheni 
are all equally wortny of introduction and trial. 

EUROPEAN OUVE. 

The introduction of the olive into this country as an object of coltoie 
dates back more than one hundred years, and during that time varioos 
attempts have been made to revive and extend its culture, whidi have 
in turn been abandoned, or at least have failed to maintain a permanent 
increasing activity in the business. Various reasons may be addnced 
for this failure. The length of time that elapses between the planting of 
the trees and the securing of a crop, variously stated as being firom 
eight to twelve years, is so great as to cause olive-culture to give way 
to that of more immediately remunerative crops. The difi&culty in secur- 
ing a sufficient supply of the most approved varieties, yielding fruits 
)est adapted to the respective uses to which they are applied, has also 
lad a decided influence in retarding olive-culture in this country. 

The olive is not a tender plant ; it is nearly, if not quite, as hardy as 
:he Chinese tea-plant. In a somewhat sheltered situation, without 
special protection, both of these plants have been growing for several 
rears in the grounds of the Department, and annually increase in size. 
European authorities state that " the olive requires for ripening about 
)ne-third more annual heat than the grape, and that the best localities 
are those where the winter temperature does not fall below 18^ F., but 
hat the plant will resist for a short time even 28^ of frost ; indicated 
«t 4P F. Long-continued droughts, so detrimental to most plants, will 
^fr^^^. the olive but sliffht.ly. It thrives best on a free, loamy, calcareoos 
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soil, bat it dislikes clays. Proximity to the sea is favorable to it, and 
hill-Bides are more eligible for its culture than plains.'' 

The oUve is one of the oldest cultivated plants of which history makes 
mention, and during the centuries of its culture it has doubtless run into 
innumerable varieties, differing widely from the original form, from 
which selections have been made of those possessing the most highly- 
valued properties of tree and fruit. It has been stated that the num- 
ber of distinguished varieties of the olive in Europe is equal to that 
of the apple in America. It is readily perceived that plants raised £fom 
seeds, even if the seeds have been collected from the most esteemed 
▼arietieSy may not inherit the qualities of the parent plant ; and plan- 
tations formed of such seedling-plants may produce fruits of inferior 
value, causing great disappointment and loss. 

The following descriptive list of select varieties is taken from a recent 
treatise on the culture of the olive in Spain, and may therefore be condd- 
ered to include only the best in cultivation in that country : 

Spimish varieties for early maturation^ for colder localities. 

L Var, Promiformis. — Manzanillo; (French, Ampoulleau.) — Fruit 
above an inch in diameter, spherical, shining black. 

2. Var. Regalia. — Sevillano; (French, Pruneaude Catignao.) — ^Fruit- 
about an inch in diameter, ovate-spherical, blunt, bluish-black. 

3. Yax* Belhtudo or Villotuda. — ^Fruit about an inch long, egg-shaped ; 
pericarp outside dark red, inside violet. 

4. Yar. Bedondillo. — Fruit ovate-spherical, nearly an inch long} peri- 
carp outside bluish black, inside v^hitish. A rich yielder. 

6. Var. OvdRs. — Lechin; Picholin; AcquiUo; (French, Saurine.) — ^Fruit 
broad-oval, two-thirds of an inch long. A copious yielder. 

6. Var. Argentata. — ^Nevadillo bianco; Doucial; Gorzalena ; Moradillo; 
Qjiblanco ; Olivo lucio. — Fruit broad-ovate, an inch long, very blunt, 
not oblique. Quality and quantity of oil excellent. 

7. Var. Varal bianco. — (French, Blanquette.) — ^Fruit ovate, globular, 
three-fourths of an inch long, neither pointed nor oblique, outside black- 
ish-ied. 

8. Var. EmpeUre. — ^Fruit ovate, an inch long, equable. Eich in oil of 
excellent quality, also one of the oest for pickles. Outside violet, inside 
white. 

9. Var. RacimaL — (French, Bouteillanj Boutiniene, Bibien^ Bapugette.) — 
Fruit violet-colored, gloliose-ovate, about an inch long, neither pointed 
nor oblique. Bears regularly also on less fertile soil, and is one of the 
earliest to ripen. 

10. Var. Varal negro; Alameno; (French, Cayon, N^asiee.) — Fruit 
violet-black, spotted, globose-ovate, nearly an inch long, somewhat 
pointed. Bears richly. 

11. Var. Colchonudo. — ^Fruit spheric, outside red, inside white, one 
inch in diameter, slightly pointed. Produces a largo quantity of good 
oiL 

12. Var. Ogillo de Liebre. — Fruit nearly spheric, outside violet-black, 
about one inch long, somewhat oblique. 

13. Var. Oarro^gue^^i.— (French, Redouan de Cotignal) — Fruit black- 
ledy almost spherical, slightly oblique, about an inch long. Valuable 
both for oil and preserves. 

14. Var. Hispaknsis. — Gordal; Ocal; Olivo real. — Fruit black-gray, 
oblique, spherical, measuring fully an inch. Bather a large and quick- 
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growing tree. Fruit uged in the green state for presei?ves, not used for 

table-oil. 

15. Var. Vcrdejo.-^yGrdialj (French, Verdal; Ferdan.)— Fruit black- 
violet, oblique-spheric, pointed, about one inch long. Furnishes good 
oil and resists best of all the cold* 

Spanish varieties of late maturatiartj for warmer localities. 

10. Var. Twoxiwa.— Madrileno, Olivomorcal.— Fruit over an inch long, 
cordate-globose, strongly pointed. Valuable for preserves. 

17. Var. Bostrata.— Strong and tall plant, very hardy. Frui^ l>Ia6k- 
reddish, over an inch long, oval, much pointed. Grood for oik 

18. Var. Ceratocarpa. — (French, Odor ant; Luquoise.) — ^Fruit fUly an 
inch, long, oval, pointed. 

19. Var. Javaluno. — ^Fruit black-gray, over an inch long, egg-jshaped, 
somewhat oblique, gradually pointed. Bich in good oil. 

20. Var. Ficudo. — ^Fetudilla.— Fruit fully an inch long, egg-shaped, 
blunt at the base, pointed at the apex, with black-gray pulp« Good 
both for oil and preserves. 

21. Var. Nevadillo negro. — Fruit egg-shaped, fully an inch long, with 
turned x>ointcd apex. One of the richest of all varieties in yield, and 
ripens moderately early« 

French variffties merging into the Spanish hinds. 

22. Var. Angulosa. — ^Laurine. — ^For preserves. 

23. Var. Eouget, — Marvailletto. — ^Produces a fine oil. 

24. Var. Atrorubens. — Salierue. Savernci— Fruit dusted white. Fur- 
nishes one of the best of oils. 

25. Var. Varicgata. — ^Marbee. Pigale. Pigau. — Purple fruiti with 
white spots. 

2C. Var. Le Talma. — Oil very sweet, sparingly produced. 

27. Var. Atroxircns. — Pointu,e* Punchuda. — Fruit large, with good 
oil. 

28. Var. jRM6k?an5.-*-Eougette. — Seed small, yield annual and large. 

29. Var. Alba. — Olive blanche. Blancane. Vierge. — Productivei but 
inferior. 

30. Var. Caillet Rogue, — ^Figanier. — Tree small. Fruit large, red. Oil 
good and produced in quantity. 

31. Var. Caillet Blanche. — Fruit almost white, produced annually and. 
copiously, yielding a superior oil. 

32. Var. Baymet, — Fruit large, reddish. Oil copious and fine. This 
variety prefers a flat country. 

33. Var. Cotignac. — Fruit middle-sized, blunt. Oil obtained in con- 
siderable quantity, and of excellent quality. 

34. — ^Var. BermiUaon. — ^Vermilion. — Yields good table-oil. Tree very 
hardy. 

JAPAN PEESIMMONS. 

During the past twelve years the Department has made various im- 
uoxtations of seeds of the persimmon from Japan, but only in a few 
iases have they reached here in condition to vegetate. When yonng 
'ho plants sufler to some extent during winter; the points of the 
tranches are injured, but they recover as summer adv«ances, and after 
he second winter they are i)erfcctly hardy. There is also quite a 
iiffipircr-^A in the seedling-plants, some few remain uninjured from the 
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Btart, while others suffer to the extent of being killed to the ground. All 
the young plants have been distributed; a few only having been planted 
in the grounds some years ago, which are now ten feet and over in 
height, but have so far given no indications of flowering. 

It appears that in Japan the persimmon, like our own orchard fruits, 
has long been subject to improvement by culture and selection of the 
best varieties, which are then increased by grafting. The Japanese are 
now in possession of many flne varieties, differing greatly in size, shape, 
and quality ; some being oblong, like a huge acorn, others are flat, 
closely resembling both in shape and color a large, red, smooth tomato. 

It may therefore be presumed that the plants raised here from seeds 
would bear the same relation to these improved varieties that seedling- 
apples do to the finest productions of our orchards, and that efforts 
should be made to procure a supply of these grafted varieties directly 
from Japan. 

These fruits are worthy of introduction ; in Japan they are dried in 
the sun and preserved in the same manner as figs, which they very much 
resemble when thus prepared. The fruit is not so astringent as is our 
native persimmon, Diospyros Virgmiana, 

The opinion prevails that the vanilla-plant can be successfully culti- 
vated in Florida, and applications for plants and inquiries as to their 
growth and culture are frequently received. 

The vanilla belongs to the family of orchids, and grows wild in Mexico, 
Peru, Brazil, and other parts of South America. It is also found in 
Trinidad, Jamaica, and other West India Islands, and it is exceedingly 
doubtful if the climate of any portion of Florida would prove suitable for 
its profitable cultivation. 

^e vanilla is a climbing plant, and is propagated by cuttings inserted 
near the stems of trees upon which it climbS| adhering to the bark by 
its fleshy roots. 

The best marketable pods are supposed to be produced by the species 
Vanilla planifoliaj and the principal supply comes from Yera Cruz. 

Assertions have been made that the vanilla-plant grows wild in 
Florida. In answer to requests for specimens, leaves of Liatrii odora- 
tiuima have been received. This plant has aromatic foliage, and is 
sometimes used for- flavoring cigars and tobacco, and is locally known 
as wild vanilla, but it has no relation whatever to the vanilla-plant that 
prodaoes.the fragrant ppd^of th^ti name. 

PABAaUAT TEA. 

The Paraguay tea-plant, or mat6-tree of South America, will not, 
probably, flourish in any part of this country. It is a species of ilex, or 
holly, and the prepared leaves form an article of considerable commerce 
in South America, but has not yet been introduced as an article of diet 
in any other country. Its consumption is said to be steadily increasing, 
and it is probable that it may yet become an article of importation here 
as weU as in Europe, if its reputed good qualities are truly reported. 
The leaves contain theine, the bitter principle of tea and coffee, but in 
less quantity than is found in either of these well-known beverages, al- 
though some analyses have placed it equal tQ coffee in its stimulating 
properties. 

There are two methodic of preparing it for use. For domesUo coa- 
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fiumptiou, it is simply dried in the sun, the leaves are then broken up in 
small fragments and kept dry until used. In this condition it resembles 
the Chinese tea, and is similarly prepared as an article of food. 

For commercial distribution it is mostly reduced to a powdery state; 
the leaves being dried or scorched by artificiiil heat until they become 
sufficiently brittle to be pounded into powder. Mat6 is prepared by 
adding boiling water to a small quantity of the x)Owder. 

It is asserted that Paraguay tea can be placed in market at rates 
much below those of coffee, and that it is equal to the latter as a nourish- 
ing beverage. 

CHINESE TEA-PLANT. 

Efforts to popularize the tea-plant are still continued. About 20,000 
plants have been distributed during the year. Arrangements had been 
made for a larger distribution of this plant in the Southern and South- 
western States, but owing to the great reduction made in the appropria- 
tion for this division, they had to be abandoned, and the propagation 
limited to a few thousand only. 

The expectation that tea may become a staple article of our productive 
industries is not diminished. Improved processes of preparation will 
undoubtedly supersede the expensive hand manipulations that have 
hitherto prevented successful competition with cheap manual labor, and 
as the plant becomes more widely known through these yearly distribu- 
tions, and its hardiness and adaptability to a wide range of climates 
becomes definitely established, public interest will in time be directed to 
its cultivation as an article of commercial value. 

HEDGE-PLANTS. 

The jujube-tree, Zizyplius vulgaris^ will form a good protective hedge 
south of the thirty -eighth degree of latitude. It is of rapid grow&, 
thorny branches, and pinnate foliage of a bright, glossy, green color. 
As a lawn-tree it is exceedingly beautiful, particularly when covered 
with fruits, which are profusely i)roduced. The cherry-like fJrait is of 
a dull red color when ripe, and is used for economic purposes m some 
parts of the world, but it is not of much value as an article of food. 

The Chinese tea-plant will make a good ornamental evergreen hedge 
where the climate is favorable to its growth. The periodical clippings 
required to keep it in proper trim could be saved, dried, and utiiiced. 
The experiment is worthy of trial, if for no other purpose than to ascer- 
tain whether or not this would prove to be a profitable method of gatii- 
ering the young shoots and leaves for tea, as seems highly probable from 
the large surface of uniform growths which frequent clippings would 
)roduce. 

», 

The evergreen Euonymus, Euonynws JaponicuSj also forms an admi- 
•able ornamental hedge. The plant is easily grown from cuttings' of 
tense growth naturally, but little care is requisite to keep it in good 
condition. 

PHYLLOXERA VASTATRIX, (THE GRAPE-ROOT LOUSE.) 

For several years past considerable attention has been given to the 
<rape-root insect, and the ii\juries it inflicts upon vineyards, both in tiiis 
•ouutry and in Europe. Its life-history appears to have been thoroughly 
»oudied; its curious and somewhat perplexing transformations have 
>een elaborately explained by entomologists of both continents, and its 
lestructive capacities duly chronicled. 
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Grape- growers possess their fall share of that propensity in mankind 
which is manifested in the tendency to shift responsibilities ; and all fail- 
ures in grai)e-cnlture, with but little of hesitation, are freely and willingly 
attribnted to this diminutive insect. Unless we ignore an almost over- 
whelming amount of clear and direct evidence, it cannot for a moment 
be doubted that the Phylloxera has worked great devastation and caused 
great losses ; but when it is asserted that all failures in grape-culture in 
this country are traceable to its ravages, it then becomes apparent tbat 
the insect is falsely accused, and that the assertion conveys a tlagrant 
error, for which there is no intelligent excuse. 

It has been distinctly stated that the failure of the European grape 
in this country is owing to the ravages of the Fhylloxcra. With as much 
truth the statement may be made that the failure of the orange-tree on 
the slopes of the Adirondacks is due to the presence of this insect. 

The true cause of the failure of the foreign grape in ordinary field- 
ctilture is now so fully understood, that it seems almost superfluous to 
state that it is solely due to atmospheric influences, as Is clearly shown 
by its successful culture in glass structures in all parts of the country. 

In the spring of 1863 a purposely-rude glass structure was erected in 
the garden of the Department for the purpose of illustrating the cause 
and effects of mildew on the grape- vine. The appearance of this struc- 
ture will be best understood by supposing an inclosure made by placing 
a few glazed sashes against a common board fence. A collection of 
grapes, comprising both native and foreign varieties, were planted two 
feet from and parallel with the front of the house. In due time two 
stems were procured from each plant, one of them being introduced 
under the glass roof and the other trained to an upright trellis set four 
feet firom the fronts fully exposed to the atmosphere. This arrangement 
was maintained for seven years, during which time the branches under 
the glass cover remained in perfect health and annually produced crops 
of well-ripened fruit. On the other side, the branches on the exposed 
trellis, with the single exception of the Concord, were more or less 
injured by mildew each season. The lona branch under cover produced 
branches so perfect, both in size and quality of fruit, as to suggest a 
leoonunendation for its culture under glass, as published on page 25 of 
the annual report of the Department for the year 1867. The branch of 
this vine on the exposed trellis never ripened a berry, and after strug- 
gling for a few years against mildew, the loss of foliage during summer, 
and the destruction of unripened wood during winter, it ultimately 
snccambed. 

The foreign varieties, Black Hamburgh, Black Prince, and White 
Frontignac, shared the same fate, only more rapidly. Among natives, 
the Bebecca, Maxatawny, and Delaware, on the trellis, occasionally 
ripened a few branches, accordingly as mildew more or less prevailed, 
while the protected branches never failed to ripen perfect fruit. Occa- 
sionally the position of some of the branches were reversed, the inside 
branch withdrawn and fastened to the outer trellis, and its place in the 
house given to the branch it displaced on the trellis, and the result was 
in all instances alike. These are not isolated experiments. Horticul- 
tural literature is replete with corroborative evidence of a similar na- 
ture, and if the history of every vineyard in America could be minutely 
recorded, it would be found that success followed immunity from mil- 
dew, (or leaf-blights, as some prefer to term it,) or fungoid diseases in 
oUier forms, and that failures as surely followed their presence ; and the 
statement is not presamed to be made that this intermittent action was 
due to the erratic movements of PkyUc^oera. 
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Neither will the claim be seriously entertained that this insect exer- 
cises an influence in promoting the health of vines when their foliage 
is protected, either by a glazed or a boarded covering 5 that the lesolt- 
ing loss of foliage, disease, and weakness, when the covering is removed| 
is caused by their active presence, and that they again abandon the 
plant, and permit it to assume health and vigor when the protective cover 
is replaced ; if so, then the much-sought-for and highly-valued remedy 
for the Phylloxera is readily obtained. 

The fact that the Phylloxera.iB found on the roots of sickly or dying 
grape-vines is not to be taken as conclusive evidence that the destmction 
of the plant is solely the work of the insect, since the presence of insects 
upon diseased organisms is of common occurrence both in animal and 
vegetable life. 

It is a significant fact that, if we compare the list of varieties said to 
be least affected by the Phylloxera with the list of varieties least sub- 
ject to mildew, we will find them to be identical. 

The sum of the whole matter, then, appears to be this : that when 
a grape-vine becomes weakened from successive yearly attacks of mil- 
dew, destroying the foliage, so that the wood or shoots fail to thoroughly 
mature their growth, its vitality is so impaired that what little of lift 
remains is easily vanquished by the Phylloxera* 

It has been recommended to graft the lona, Delaware, Catawba, and 
other varieties infested with the root-louse on roots of the Olinton, 
Oporto, Concord, and other kinds that resist its attacks, as a means oi 
securing immunity &om its ravages. It may safely be predicted that 
the residts expected will not be realized* * The same causes that ren- 
dered the lona unprofitable on its own roots will render it unprofitable 
when grafted on the roots of the Clinton ; and it would not be at all 
surprising if the then weakened roots of the usually robust Olinton 
be found badly infested with the Phylloxera. 

If this method of grafting had proved successful, our vineyards would 
be planted witli the most esteemed grapes of the world ; but the expo- 
riment has often been made, and as often failed. 

If we look into the history of Europen grape-culture during the post 
thirty years, we learn that previous to the year 184G the crops were sat- 
isfactory and the wine-producing interest prosperous. In that year the 
grape-mildew made its appearance near Paris, and soon spread over vine- 
yards in neighboring districts, from whence it traveled with great rapid- 
ity over the soufli of France, Italy, and Hungary. In 1851, it had 
crossed the Mediterranean, invading Algeria, Syria, and Asia Minor, 
destroying the wine-commerce, and bringing ruin to the owners of vine- 
yards. In 1852, it appeared in Madeira, and worked such devasta^ 
tion, that in 185G, only 200 pipes of wine were produced as against 
14,000 pipes produced in 1850 in that island. 

The losses incurred and the destruction occasioned to vineyards by 
his malady were beyond calculation ; thousands of acres were aban- 
Joned, and in those not utterly destroyed the vines were weakened by 
be disease and produced only inferior crops. About the year 1863, it 
vas discovered that the roots of diseased vines were covered with ex- 
i^escences, and continued observations proved tliat this malady was in- 
reasing with fatal rapidity. 

In 1868 a memoir was presented to the French Academy, detailing a 
■ew disease, which, the writer thought, was " likely to prove more fis- 
•otrous than the mildew^ This new enemy was an insect, a minute 
tphide^ which formed yellow parasitic patches on the roots of the grape- 
'ine.'^ This " new enemy ^ has since received the name of PkyUoxera 
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The warty, knotty processes, now so familiarly known as indicating 
the presence of Phylloxera^ are not by any means a modem prodaction. 
They have long been observed on the rbots of grapes; but it is only when 
the plants are otherwise diseased and their normal vitality impaired 
that the insects prevail to a fatal extent. 

Various kinds of Aphides have Qxisted on the roots of plants from 
time immemorial. 

If, as maintained by most entomologists, the leaf-gall-producing insect 
and the root-louse are identical, it further confirms the accuracy of the 
foregoing observations and deductions. Among all the varieties of 
grapes, native or foreign, that have come under observation, I do not 
recall to mind any one kind that has been so frequently or so severely 
attacked by the leaf-gall insect as the Clinton. But this variety is so 
healthy, so exempt from fungoid diseases, that all attempts of the insect 
to fatally injure its roots are abortive ; a result that may be expected 
of all other varieties so long as they retain a similarly healthy condi- 
tion. 

For the past two years or more my time has been largely devoted to 
duties devolving upon me as representative of the Department on the 
board on behalf of United States Executive Departments at the Inter- 
national Exhibition, 1876. These duties have been somewhat arduouSi 
bat I have not permitted them to interfere, except when altogether un- 
avoidable, "V^ith my daily dutieaiA the Department. 

WILLIAM SAUKDERS, 
Superintendeat of Gardens and Qrounds* 
Hon. Feedeeick Watt^, 

Commissioner. 



REPORT OF THE BOTANIST. 

Sm: I have the pleasure of presenting the following report of the 
work of this division during the past year : 

A large amount of time and labor has been given to the preparation 
of the ^llection of sections and specimens of forest-trees of the United 
States. This collection constituted a conspicuous feature of the display 
of Una Department in the Government building during the recent Gen- 
tenni^ Exposition, and was appreciated and commended by the most 
intelligent citizens of our coun^, and was an object of careful study 
by many of the representatives of foreign countries. It has often been 
stated tbat the Government building was one of the most instructive 
and interesting features of the exhibition, and itJs also conceded that 
this Department contributed its due proportion to that display. A 
number of scientific men, who had part in the representation of different 
countries at Philadelphia, made requests to be furnished with duplicate 
specimens of our forest-woods, and also botanical specimens of our native 
plants, for the scientific societies of tiieir respective countries. In ac- 
cordance with these requests, there was prepared and delivered before 
the close of the Exposition boxes of specimene^from the duplicates be- 
longing to thiS'Department for the following countries, viz: for Brazil 2 
boxes, for tJie Argentine i^p^bUQ X box^ foi^Bussia 1 box, and for Kew 
South Wales 1 box. 

More recently a box of specimens has been forwarded through the 
SiqjLthsoniaA Institution tQ. the,jBoyalt Herbarium at Kew, England* 
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Eight 8^ft of plant duplicates are now being prepared as rapidly as pos- 
sible for further distribution, a part to colleges in this coantry, and a 
part for foreign institutions. The duplicate wood sections are also being 
prepared for distribution. 

Of the very large contributions which were made to the United States 
by foreign governments represented at Philadelphia, a considerable por- 
tion comes to this Department, and will serve not only to greatly enrich 
our Museum and Herbarium, but there are quantities of some of these 
objects in duplicates, which, it is nnderstood, are to be divided and pre- 
pared for distribution to various museums and institutions of lecyming 
in this country. This will involve a large amount of work for this 
division, but the benefits to be conferred upon the cause of education 
through this means will be well worthy of the labor and^xpense. 

As a result of the centennial collection of forest-trees, much informa 
tion has been gained respecting species hitherto im perfectly known, and 
several species have been obtained which were before unknown tx) oar 
flora, the particulars of which are given in the Catalogue of the Fo^ 
est-Trees of the United States, which was published by this Depart- 
ment to accompany and illustrate the collection. 

The Herbarium has also been greatly enriched by collections of plants 
made in connection with the procuring of the forest-tree specimens, and 
also by the purchase of a large nnm^r of rare and new species of the 
Sierra ]^evada Mountain region. 
BespeotfuUy, 

GEO. VASET, BotaniiL 

Hon. Frederick Watts, Commissioner. 
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Bt Thomus Taylor, Microscopxbt. 

During the past year a lai^ge portion of my time was devoted to the 
preparation of a series of water-color drawings for the Centennial Ex- 
hibition, having in view, to a limited extent, the illustration of objects 
connected with the usual work of the Microscopic Division, a large pro- 
portion of which represents the leading types of the genera of micro- 
scopic fungi. Another section of the exhibit presents the resalts of 
original investigations upon chemical tests for flax, cotton, ramie, silk, 
wool, hair, and both animal and vegetable cellulose ; and still another 
series illustrating the principal vegetable starches, to the number of 
about one hundred varieties. These drawings present highly magnified 
views of these microscopic objects, including those most important in 
"economic mycology, especially the fungi commonly known as molds, so 
destructive to vegetation. The edible and poisonous mushrooms are 
distinguift^^ed in one class of these drawings. 

MTTSHROOMS. 

1-iit im'portanc J) x)t the mushroom as an article of diet has never been 

oroperly understood in the United States, nor is it generally known how 

ibundant our supply of edible mushrooms is. Many of those popularly 

supposed to be poisonous are not merely innoxious, bat highly nntri- 

10US, containing as they do many of the elements of animal food. 

In France, Germany, and Italy the mushroom forms so important a 
>»rt of tbPk food of the people that one distinguished writer hai BpokcA 
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of it as the " manna of the poor.'' In Transylvania the oyster-mush- 
room is so abundant, and is so largely used, that tons of it may often be 
seen in the markets ; and in some parts of Germany the Morel-mush- 
room is so popular, that the people, finding it to grow best on a soil 
treated with wood-ashes, were a<;customed to burn down portions of the 
forests in order to secure favorable spots for its cultivation ; a practice 
which the government ultimately found it necessary to interdict. 

It is hoped that the collection of drawings, which has been made with 
so much care, will serve to call public attention to the value of the mush- 
room as an article of food, and at the same time furnish means of dis- 
criminating between the poisonous and edible varieties of the plant. 

Pairticular pains have been taken to represent the last-named class of 
plants as fully as possible, a number of collectors having been em- 
ployed for the purpose in various parts of the United States. Among 
these may be mentioned Professor Peck, of New York, who, in that 
State alone, gathered no less than eighty species of mushrooms, includ- 
ing sevei-al which are new to science. The specimens furnished by Pro- 
fessor Peck are admirably copied, and colored to nature. There are also 
several excellent photographs made from specimens furnished by various 
collectors, representing different genera and species of the same class of 
plants. 

Another series of drawings illustrates the action of pear-tree blight, 
showing the effects of the chemical changes which take place in the 
interior structure of the tree under the attacks of the fungus to which 
this disease is due. The disease of plum and cherry trees, known as 
^'black-knot," is illustrated in a similar manner, some of the drawings 
exhibiting it as it appears to the naked eye, while others show in detail 
its distorted, woody structure. The fungus which produces it is also 
shown at various stages of its growth. 

The fungus Peronospora infestans^ which causes potato-rot, is illustrated 
in the various stages of its growth. There is also a series of drawings 
of its "resting-spores," recently discovered by Prof. Worthington Smit^, 
and so named from the fact that they remain for months in a stationary 
condition, or, in other words, rest for that time without germinating. 

There is an interesting series of drawings, representing, as seen 
through the microscope, the mold of bread,* cheese, jellies, &c., and illus- 
trating their habits of growth, a knowledge of which may often be 
useful in preventing beer or milk from souring and wine or bread from 
becoming " ropy." 

One of the most curious of the cryptogamic plants is the Protoooccus 
nivdliSj which, we believe, was first found by Captain Parry, during his 
northern exploration, and to which was given the name of " red snow," 
from the fact that it gives its own red color to the surface of the snow 
on which it grows. This singular little plant is represented by several 
drawings of exquisite finish and color. 

The fibers of hemp, flax, jute, ramie, esparto-grass, and Australian 
flax, as well as wool, silk, calf's-hadr, and the hair of the Cashmere and 
Angora goats, are exhibited as seen through the microscope, both in 
their natural condition and under various forms of chemical action. In 
the course of my investigations on this subject, I found a number of 
new chemical tests by which the presence or absence of certain of these 
fibers in every fabric may be determined. This series of drawings will, 
therefore, be of considerable interest to manufacturers of textile fabrics, 
to dealers in that class of goods, and to the Government, which, besides 
being an extensive purchaser of clothing for the Army and Navy, is 
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largely interested in determining correctly the materials composing the 
fabrics which pass through the custom-house. 

There are a number of drawings illustrating the methods employed 
by me in detecting the presence of animal and vegetable starch and 
cellulose in various parts of the animal economy. The investigations 
to which these drawings relate are still in progress, but th^ great ma- 
jority of the drawings relate to the leading families, orders, and genera 
of cryptogamic plants or fungi, of which by far the greater number are 
microscopic in size. The latter are often visible to the naked eye when 
massed together in large numbers, presenting, in some cases, the appear- 
ance of a pigment on the surface of the plants upon which they fiE^sten. 
In such cases the microscope sometimes reveals millions of spores to the 
square inch. The ravages of these minute vegetable organisms are in- 
credible in their extent. The potato has at times been threatened al- 
most with extinction. Grasses have been affected by them, and the 
cereals throughout large districts have at times suffered blights so 
serious and so often repeated, that the farmer has been almost ready to 
abandon their cultivation in despair. Fields of hops, vineyards, and 
orchards have withered under their blighting touch, and in lower lati- 
tudes they have assailed coffee-plantations and groves of orange^ lemon, 
and olive trees with equally fatal results. Even the hardy forest-trees 
have not in all cases escaped their devastating influence, and at the 
present moment many of the stately maples in the publio grounds of 
our cities are withering under the insidious attacks of these minute 
destroyers. In short, there is hardly any department of agricoltore, 
horticulture, or forestry that can claim exemption from their ravages ; 
and the importance of a correct knowledge of their characteristioSi 
modes of propagation, and development, and the conditions under whidh 
they tend to flourish or decay, can hardly be overestimated. As a con- 
tribution toward the dissemination of such knowledge, the collection 
just described possesses a high practical value. 

1^0 large collection of well-executed drawings of cryptogamic plants 
has heretofore existed in this country; but by the assistance of Dr. M. 
C. Cooke, of London, and others, I have been able to supply the defecty 
and have formed a collection which will be of permanent value to my- 
cological science in America. The drawings, nearly all of which were 
made from nature for the special purpose to which they are now des- 
tined, exhibit a high degree of delicacy and flnish. 

Mushrooms in their composition more nearly resemble flesh than any 
other vegetable. Dr. Marcet proved that, like animals, they absorb a 
large quantity of oxygen, and give out in return carbonic acid, hydro- 
gen, or azotic gas. Chemical analysis demonstrates the presence in 
their structure of the several components of which animal matter is 
formed, many containing sugar, gum, resin, fungic acid, various salts, 
albumen, adipocero, and ozmazone, which last " is that principle which 
gives flavor to meat-gravy," according to Dr. Badham. 

Fungi are applicable to other than culinary uses, though their most 
important use is the gastronomic one. To obviate the difiiculty arising 
from the prejudice against the wholesomeness of any mushroom, Mr. 
Berkeley recommends a good quantity of bread to be eaten with them. 
He is of opinion that mushrooms are only indigestible when eaten alone 
;f in imprudent quantity. Of course this remark applies equally to any 
sort of mufiihlQomjjJhQiigh it is made with reference to the one in £eunil- 
«^^ ise. 

jlJ an indirect but very important article of diet, the tiny fimgos 
irnov-rx ofl « yeasts Stands pre-eminent^ It is composed of globular cellSi 
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which produce other cells with incredible speed, and the interchange of 
fluids on either side of the membrane is the cause of the fermentation. 
German yeast is formed of the dried globules. 

The Poljiporus letulinus makes very superior razor-strops, its substance 
containing minute crystals ; the Polyportis squamoms is also good for this 
purpose, if cut from the tree in autumn, then flattened in a press, rubbed 
carefully with pumice, cut into slices, and each slice fastened to a wooden 
stretcher. The Polyporus fomentarius forms the amadou of commerce, 
formerly used only as " German tinder,'' but now applied — ^by, at any 
rate, one medical practitioner — in sheets to protect the backs of bed- 
ridden patients. Gleditsch relates that the poorer inhabitants of Fran- 
conia stitch it together and make garments of it. Polyporus ignarius is 
used as snuff in the north of Asia. Polyporus officinalis was formerly 
used as medicine, but is so employed no longer. Polyporus sulphureus 
furnishes a useful dye. Oqprinus atramentarius may be made into ink. 
Amanita mu^scarius furnishes poison for vermin, and is an ingredient in 
some intoxicating liquors. Wood impregnated with the metallic green 
spawn of the Peziza is of great value in the delicate inlaid work known 
as Tunbridge ware. A small fungus belonging to the Ascomycetes class, 
and known as ergot of rye, furnishes a powerful and useful medicine, 
though in the hands of the ignorant it is an extremely dangerous poison. 
Mr. Berkeley suggests that decayed fungus would form good manure. 
Such being the case, it would be well worth the trouble to let the laborers* 
children collect them and throw them into a heap, like dead leaves, for 
leaf-mold ; thus even the poisonous species might be utilized. 

How TO GROW MUSHROOMS. — Having received many communications 
asking for information in relation to mushroom culture, we append the 
following descriptive answer from the pen of Mr. William Saundei'S, 
Superintendent of the Propagating Gardens of this Department, who has 
given much practical consideration to the subject. Many persons sup- 
pose that there is a great difficulty in cultivating edible mushrooms, and 
they believe that there is a mysterious secret connected with their propa- 
gation known only to a few: 

The poisonons properties of many species of fnugi, and the difficulty of distinguish- 
ing the good from th« bad, militate against them, and render it necessary to be cau- 
tiooB in making them an article of food. Nevertheless, mushrooms are very generaUy 
esteemed when properly cooked, and are nutritious when used in moderation. Chem- 
ically they have more resemblance to ilesh than any other vegetable. In some parts 
of Bnssia it is said that the peasantry depend on mushrooms and bread for the greater 
part of their sustenance. They employ about fifty kinds of fungi as food. In Rome 
there is an inspector of mushrooms, who attends the market as a guarantee for public 
safety ; and, strange to say, our common edible mushroom {Agaricus campestris) is in- 
terdicted. Specimens of it brought to the fungus market are sent under escort and 
thrown into the Tiber. 

It appears from the remarks of mycologists that the majority of mushrooms are 
harmless; the poisonous varieties being the exception, the innoxious and esculent the 
rule. But the difficulty lies in the. selection, as we have no defiuite guide to point out 
what sorts are, or what are not, poisonous. Even some of the wholsome kinds acquire 
noxious properties when grown under peculiar circumstances. Soaking in vinegar 
destroys many of tho poisonous qualities, if present. Cooking also removes the dele- 
terious properties from many that would be unsafe to be eaten in a raw state. Various 
tests have been recommended. The presence of a free acid has been considered a sign 
of harmlessness. This is found not to be conclusive, as many, good and bad, will r^- 
dcn litmus paper. Cooking them with a silver spopu, under the impression that, if 
bad, the spoon will change its color, is also an erroneous idea. Selecting by color has also 
its disadvantages. Many of the most noxious species are of a snowy whiteness, while 
others of a less tempting color are perfectly harmless ; so that great care and experi- 
ence are requisite to discriminate those that can be eaten with safety. 

The Jgaricus campestrUf or common mushroom, is the only species that is generally 
(px>wn artificially. It is thus botanically described : Stipes (or stalk; two or three 
inches in length, whitei solid, fleshy, furnished wtth an annular yeil, (a thin mem-i 
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braneoos snbstanco encircling the stalk.) Pileiu (cap, or edible part) fleshr^ dry, con- 
vex, convexo-plane, white, changing from yellowish to brownish. GiUs (tnm puallel 
plates underside of the cap) free, vcntricose (swelling unequally on one side) pink, 
changing to deep purplish brown. Flesh (internal substance) white. 

There are several species of the AgarUnu besides the preceding, and alao ft few 
varieties of the A . campestris, that are sometimes grown for the table. It is unneoeaury 
to describe them hero, as those who purchase spawn need be under little appreheoaion 
of receiving a spurious article ; at least so far as my experience goes. I have nerei 
been disappointed in this respect. So far from there being any cufflcnlty in growing 
them, I venture to say that not one in. fifty who make the attempt ^rill iail. Of oomM 
some little attention is requisite, as with everything else artificially circmnstanoed. A 
knowledge of the condition under which they are most plentifully found in nature will 
be of material assistance to the grower. In very dry seasons, mushrooms are most 
plentiful in low situations, on rather strong soils ; on the contrary, should there be 
much wet, they are more abundant in uplands and drier localities. A continaanoe of 
warm, dry weather, followed by slight showers, and a hazy, still atmosphere^ brinp 
them most profusely. These considerations are worthy of being kept in mind in tbeiz 
artificial culture. There is no particular season for making a mushroom-bed. In win- 
ter it requires to be under cover, and in summer the difficulty lies in keeping it oool 
and moist. Autumn is perhaps the best season for making a bed out of doora : «nd, if 
a constant supply be an object, a bed should be made up in some spare cellar aboat tin 
beginning of November. 

Before entering into the details of management, it may be useful to make a few re- 
marks upon the propagation of spawn. Summer is the best time for performing this 
operation. Procure some horse-m.inure : if there is a sprinkling of short litter with 
it, so much the better; cow-dung .and light loamy soil, or road scrapings, in about 
equal proportions ; it is not particularly necessary that they should bo in exact quan- 
tities. I mention this in passing, as an idea sometimes gets abroad that, nnlrss evety- 
thing is mathematically adjusted by number or weight, it would be folly to expect a 
satiuactory result. Wash these ingredients together with water into a thick mortar, 
and spread it out three inches in thickness in an open shed to dry. As soon aa ton 
enough, cut it with a spade in squares of seven or eight inches, set them on edge* and 
turn them occasionally to facilitate their drying. When they will admit of being 
handled with safety, cut with a knife two or three holes, about two inches in diameteri 
little more than half through the brick, and fill each hole with good spawn, plastering 
it over with a portion of what was cut out. They should now be loft until quite dry. 
Have ready a quantity of fermenting manure which has been well sweetened by Se- 
quent turnings. Spread a layer of this six or eight inches in thickness, and boUd the 
bricks on it with the spawned side uppermost, drawing the pile up to a point ; then 
oover the whole with warm manure. A genial warmtii of about sixty degrees will be 
sufficient to cause the spawn to run through the whole of the bricks. When this takat 
place the process is ended. The brick can bo laid aside in a dry plaee, and the spawn 
in them wUl keep good for years. 

Mushroom-beds out doors may be made of any material capable of producing a mild 
heat by fermentation. Stable-manure is best, taking long and' short as it comes to 
hand, and tossing it into a heap to ferment. When it becomes sufficiently heated, torn 
it over, bringing the rougher portions into the center. This should bo repeated until 
it is well mixed and equally rotted. The object is to bring the whole into an equal 
stato of fermentation without rottenness, to drive oif excessive moisture, and subdue 
the burning heat with the least possible loss of the essential gases. If a third port of 
old hot-bed manure is mixed with it, it will moderate the heat and give the bed a con- 
sistency that it would not otherwise i)ossess. Having it in readiness, chooee a spot for 
naking the bod ; if under the shade of a tree, so much the better. Mark out the ground 
:bur or five feet wide, and of a length to correspond with the quantity of manure. Com- 
nence by throwing in a layer of the least decayed portions of the dung ; then build the 
▼hole up in a rounded ridge throe feet high. It must be equally and urmly beat down, 
that it may produce a mild, equable heat. Pushing in a few stakes at intervala all 
ound and drawing <hese out occasionally, and at the same time feeling them with the 
land, will afibrd a tolerable estimate of the interior warmth. The heat should never 
jxceed ninety degrees after the bed is put up. K likely to get warmer than this, mfldce 
loles all over it with a stout stake, and when the heat subsides to between seventy 
'^nd eighty degrees, it is ready for ))lanting the spawn. Beat the bed evenly all rounds 
tnd insert the spawn just below the surface, in pieces the size of a hen's egg, twelve 
nches apart ; then cover it over with a layer of strong, loamy soil two inches in thick- 
aess, beating it iirmly and leaving it quite smooth. To prevent accident fVom over- 
heating, it should bo only i)artly soiled at first — say, half-way up— covering the whole 
lOme days afterward. To prevent the soil from cracking in dry weather, a thin cover- 
ng of short straw or hay may bo thrown over it ; very little watering will bo neoes- 
lary. When it is found requisite to moisten the surface, let water x)as8 throuj^ a fine 
-o«A ATI the outside of the covering, which is prcferablo to applying it direct^ on tba 
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bed. Should the bed be made up about tbe middle of Angost., mnshroomB may be ex- 
pected toward tbe end of September, from six weeka to two montbs after spawning. 
When the nights become cold, the covering should be increased, and to guard against 
damp, chooFe a clear day, occasionally turn o£f the coyering, remove all decaying mat- 
ter, and when all is dry, cover as before. It will keep in bearing for two months or 
more, if the interior heat is preserved by additional covering. 

Various schemes may be resorted to for obtaining mushrooms in winter. Those who 
have a greenhouse may make a bed in the furnace-room, if they desire to do so, taking 
advantage of the heat that escapes irom the furnace. A good supply may be had from 
a bed formed underneath the plant-stago, provided the drippings of water from tbe 
pots above be gaiffded against by boards or water-proof cloth. Portable boxes, three 
or fonr feet long, two feet wide, and one in depth, filled with horse-manure, and 

S spawned in aatumn, being set in a dry place, will, when soiled over in rotation, and 
laced in the warm end of a greenhouse, afiford a moderate supply. Even good sized 
ower-pots may be thus prepared, and a few introduced at intervals. The equal tem- 
perature of an underground cellar or root-room is very suitable for the growth of this 
esculent. In such a place mushrooms may bo had the whole year from snccessional 
beds without much trouble or expense. The beet crop I ever saw was in beds on each 
side of a close shed, with a row of fermenting manure between theuL The fire<|uent 
turning over of the manure filled the place with an agreeable moisture, and obviated 
the necessity of watering. The ammonia disengaged by this process was also decidedly 
beneficial. Shelves four feet lon^ and one in width, rising one above another, will be 
found economical where space is limited. Where an ample and constant supply is dd- 
■iied, it is better to erect a structure on purpose. This need not be a costly afiair. A 
house thirty feet long, ten wide, and ten high to the ridge, built with timber, would 
not be expensive. Allowing three and a half feet on each side for beds, there would be 
three feet in the center for a path, underneath which a flue or hot- water pii)cs ^hould 
be placed. Bv having a bed on the surface, there would be space for two tiers of 
shelves on rach side, Voiding, in all, upward of six hundred square feet of surface for 

St>wing the crop. This would be sufficient for a constant supply the whole year 
eans should be provided in the roof for light and ventilation. Four windows, three 
feet square each, would be sufficient for this purpose. 

The principal material for forming beds in winter or at any season, on shelves, 
should consist of horse-manure, with a little short litter intermixed. As this is col- 
lected, spread it out thinly to drj, turning it over frequently to prevent violent heat- 
ing. The object is to get it into a dry state without decomposition. When it is in this 
latter condition, commence making the bed, by throwing in the manure to the depth 
of three or four inches, and beat It firm with the back of a spade, or, what is more 
expeditious, with a flat, heavy board, having two handles to work it with. Proceed 
in this manner until there is a depth of ten inches or«o, firmly beaten ; then insert the 
spawn just below the surface as before. Insert the bulb of a thermometer into the 
bed, and should the heat rise above eighty degrees, bore holes eight or nine inches 
apart all over it. When the temperature is about seventy-five degrees, cover the sur- 
face with two inches of strong tuny loam, well beaten, leaving the surface smooth and 
level. The atmospheric temperature ma^- range from fifty to sixty degrees, with pro- 
portionate humidity. A sprinkling of short hay laid over the bed will keep it inoist 
Where it is found necessary to moisten the surface, apply the water on the hay, which 
is preferable to watering directly on the surface of the soil. Pass it through a syringe 
or fine-rosed watering-pot, observing to use the water a few degrees warmer than the 
temperature of the hoase. It is bettor to give it frequently than too much at a time. 
If duly attended to, mushrooms will bo gathered in six or seven weeks, and keep in 
bearing for two or three mouths. An occasional watering with weak, clear manure- 
water will prolong their duration. In gathering the crop, the mushrooms should be 
iwiated up as fSstf as possible without disturbing the young ones around. When cut 
over, the remaining part of the stem is liable to hurt the others from its decomposi- 
tion. 

Edible fukgi. — As it is highly important to be able to distinguish the edible from 
tbe poisonous fangi, I herewith submit a list of the former, as tested by one of the 
highest authorities on this subject, Dr. Curtis, of North Carolina : 

AgarkuSy {Amanita,) — casareus, strobiliformis, rubescens. 
I>pio<d.— procerus, rachodes, excoriatus, mastoideus. 
ArmiUaria, — melleus. 

Tricholoma, — fiussula, frumentaceus, hypopithyus, Columbctta, castus, albellns, con- 
Bcciatus, personatus. 
Clitoqfhi, — nebular is, odorus, giganteus, cespitosus. 
CoUt/bia, — radicatns, escnlentus. 

Fleurotvi, — ulmarius, tessulatus, Pometi, glandulosus, ostreatus, salignus. 
Voharia, — bombyciuus, speciof us. 
C/t<optZiw.— Prunnlus. 
Fholiottk, — squarrosus, mutabilis. 
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P«a22toto.— campestrifl, arveiiBis, amygdalinoBi cretaceusi Qjlratioiii. 

Coprinus, — comatus, atramentariiu. 

Coriinariua, — iDfractns, violaoens. 

f i'iinarius, — ^pholidens, oinnamomeas, oastaneiu. 

J tjrophorus. — chrysodon, ebnmens, pratensis. 

LcMtarius. — torminoens, insolsas, piperatas, deliciosus, yolemacii enbdnlois. 

i2u««tfZa.— aduBta, lepida, virescenB. 

RuMvtla, — ocbroleuca alatacea. 

Cantharelltia. — cibarias. 

Marasmius.—OTeodes, ecorodonius. 

Boletus.-— lutexLBy eleeans^ flavidns, oollinitns, grannlatasi boyinns, sabtomentorat, 
ednlis, Yersipellis, scaber, castaneos. 

PolpyporuSy (1. Jl/e«opu«.)— loncomelas, ovinus, poripea. 

Meriima. — frondoans, cristatos, oonflaenB, giganteus, sulpbureoB, berkeleii. 

FUtulina. — hopatioa. 

Bydnum, (I. ^c^optifO— imbricatimii Babsqaamosunii laeyigatami repandniDi itifiBt- 
cens. 

Merisma, — coralloides, capnt-MediUMB. 

Spariesia, — crlspa, laminosa. 

Clavariaf (i^mam. )—flava, botrytis, fastigiata, mnscoides, tetragonal oristatai ra* 
gosa, uUginea, macropus, subtills, pyxidata, aorea, formoBa. 

JV€ni622a.~foliacea, mesenteiica. 

Dr. Gartis says that hiir and plain, mountain andyalleyy woods, fields, 
and pastures, swarm with a profusion of good nutritious fungi, which 
are allowed to decay where they spring up, because people do not know 
how,*or are afraid, to use them. <^By those of us who know their usQp 
their value was appreciated, as never before, during the late war, when 
other food, especially meat, was scarce and dear. Then such persons as 
I have heard express a preference for mushrooms over meat had gener- 
ally no need to lack grateful food, as it was easily had for the gathering, 
and within easy distance of their homes, if living in the country. Sadi 
was not always the case, however. I remember once, during the gloomy 
period when there had been a protracted drought, and fleshy fungi were 
to be found only in damp shaded woods, and but few even there, I was 
nnable to find enough of any one species for a meal, so, gathering of 
every kind, I brought homo thirteen different kinds, had them all cooked 
togther in one gr&nd pot paurriy and made an excellent supper." 

<^ One important use to which several species of fungi can be applied is 
the manufacture of catsup. For this purpose, not only is the mush- 
room, Agaricus campestriSy and the horse-mushroom, Agaricus arvensts^ 
available, but also Agaricus rxibescens is declared to be excellent for the 
purpose, and a dcdicious, but pale, extract is to be obtained from Ma- 
rasmius oreades. Other species, as Coprinm comatus and Coprinus 
airamentarius^ are also av^able, together with FistuUna hepatica and 
Morceliella esculenta. In some districts, when mushrooms are scarce, it 
is stated that almost any species that will yield a dark juice is without 
scruple mixed with the common mushroom, and, it should seem, without 
any bad consequence, except the deterioration of the catsup. There is 
an extensive manufacture of catsup conducted at Lubbenham, near 
Market Harborough ; but the great difficulty appears to be the preven- 
tion of decomposition. Messrs. Perkins receive tons of mushrooms from 
every part of the kingdom, and they find, even in the same species, an 
immense dilference in the quality and quantity of the produce. The 
price of mushrooms varies greatly with the season, ranging between one 
penny and sixpence per pound. Messrs. Perkins are very careful in 
* heir selection ; but little discrimination is used by country manufacturers 
m a small scale, who use such doubtful species as Agaricus lacrymor 
mndus with Agaricus spadiceusy and a host of allied species, which they 
characterize as nonpareils and champignons. In the eastern counties 
^qariot"* I'^rerisis has the preference for catsup." 
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MICROSCOPIC CENTENNIAL COLLECTION OF FUNGI. 

We propose to publish, from time to time, in the monthly and annual 
reports of tiio Department, copies of the water-colored drawings of the 
centennial collection of microscopic fungi, edible and poisonous mush- 
rooms, textile fibers, &c., comprising the exhibit of the Microscopical 
Division of this Department. As this collection was made under the super- 
vision of some of the most noted cryptogamists of Europe and America, 
and represent some of the most common types of fungi, it is believed it 
will prove of great interest to students of botany generally, and partic- 
ularly to the instructors of botany in the schools and colleges of agri- 
culture of the United States. < 

We make our first selection, blue mold, Penidllium crustaceunij from 
a class of common molds which are frequently found on moldy bread 
and other articles of food, and appear of various colors, blue, green, 
red, yellow, white, black, &c. Blue mold (P. glaucum) is suppo^ to 
have intimate relations to fermentation: a represents the appearance of 
this fungus to the naked eye on a piece of bread; &, tuft enlarged; e, 
threads enlarged, 420 diameters; ^, apex x 620; <;, chain of spores 
further magnified; /, spores germinating. 

CoNiOMYOETES J,USTILAGINEI. — Ustiloginci is the name given to a 
&mUy of Coniomycetes fungi related to the Uredineij generally dis- 
tinguished by their growing in the interior of the organ (especially the 
ovaries and anthers) of flowering plants, causing deformity, absorption 
of the internal tissue, and its replacement by a pulverulent substance 
consisting of the spores of the fungi. In the earlier stage, the infected 
organ exhibits either a grumous mass, or an interwoven filamentous 
mycelium, from which acrogenous spores arise; finally, the mycelium 
disappears, and a dark-colored (often fetid) powder remains, composed 
entirely of the spores, which are simple. 

UstUago ^egetum^ a genus of UstilagiTieij frequently found on cereals 
and grasses, forming the blight called wiut of com, commonly infesting 
wheat, oats, barley, and other grasses, filling the ears with a black 
powder of smooth spores about ^^ of an inch in diameter, in com 
sometimes about twice as large in the varieties attacking species of 
Bromus. The smut of maize, U. maidis^ has minutely echinate spores 
Y^ of an inch in diameter. Sedges are infested by U. oUvacea witii 
olive-colored spores. Z7. antherarunij growing in the anthers of Caryo- 
phyUaceWj has violet-colored spores. Many other species are described 
by Tulasne.* 

PHYLLOXESA. 

m 

The following letter, jxicompanied by specimens of the gra^e phylloxera 
was addressed to the Commissioner of Agriculture by Dr. C. Jaqu^me, 
of France: 

HiBSXiLLEB, Se^tcmher 26, 1876. 
lb 1k$ CommitHoner of Agriculture : 

Sm : I have the honor to send yon, by post, some specimens of the Phylloxera vastO' 
Mx and some of the grape-ioots which have been attacked by that insect ; of the rav- 
ages of which, in France particularly, yon are well aware. It is alleged, I believe 
nnjQStly, that we are indebted to yoor country for this destmctive evil, the Phylloxera 
haying been bronght to this country in the first importation of American vines. B^ a 
comparison of our insects with yours, yon can judge whether they are the same species. 
Please send me some specimens of your Phylloxera , and give me the particular habits 
of the insect. 

The habits of ours are as follows: 

1. During the summer, the wingless females remain about four months upon the roots. 

* See Micrographic Dictionary. 
6A 
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2. In October, some of the females, after metamorphosis, takinj; flight from the 
ground, ascend to tbe stems of the vines, wbere they deposit their eggs. 

3. The eggs, which are called wiuter-cggs, are batched in tbe spring. 

Yours, &c., 

C. JAQUEME. 

The specimeus of Phylloxera rastatrix alluded to arrived safely, and I 
mounted the best of them in balsam. Ilaviug good Bpecimens of the 
American Phylloxera on hand, I selected two of them and also two of 
the foreign si>ecies, and had them photographed. The French Phylloxera 
api)ears to be smaller than the American. The same objective was used 
for both specimens, and they seem to be identical. Photographs have 
• been forwarded to Dr. C. Jaqueme, Marseilles, France. Since the receipt 
of the specimens no opportunity has occurred to enable me to make any 
outdoor examination of the habits of the American Phylloxera; and, 
moreover, the grape-vines of this section of our country are seldom 
injured to any appreciable extent by this insect. 

Fig. A represents a top view of the French Phylloxera vastatriXj and 
B a prolile of the same; and C and D represent two views of the American 
Phylloxera, 

EUCALYPTI. 

The preservation of medicinal alkaloids from fermentation is a sub- 
ject of much interest to the medical fraternity, hence the folIowiDg 
inquiry addressed to the Commissioner of Agriculture by Dr. Wm. R, 
Eoss, of this city : 

1019 F Street, N. W., 
JVashingtony D. C, Becemocr 11, 1876. 

Sir : My (\ttcnlioii baviD(i: been lately cnlled to tbe properties of infasioDS of leaveB 
of Eucali/pli to preserve medicinal alkaloids from ferracntatioD, I wonld suggest that 
this bo made a subject of examiuatiou by tbe Microscopist of your Department, with s 
view to ascertain their general bearings as an antifungoid and deodorizer. 
Very respectfully, 

WM. H. ROSS, M. D., 
Professor of Materia Medica and Therapeutics j University of Georgetown, D. C. 

In consideration of tbe preceding request, I made a series of experi- 
ments with eucalyptol and other essential oils, as follows: Twelve 
glass jars, each holding one quart, were arranged side by side. In six 
of them I placed a quantity of the leaves of several species of the JBm- 
calypUis, taking care that each jar should contain the leaves of a dis- 
tinct species. The jars were then filled with pure water. Ground stop- 
pers were used to exclude air and dust from the solution. Each jar was 
numbered, respectively, from one to six. Is'o. 6 contained leaves of the 
Eucalyptus globulus. Seven other jars, numbering from seven to thir- 
teen, were filled with solutions, and various plant-leaves, as follows: 
No. 7 contained a solution of sulphate of quinine in the proportion of 
about 3 per cent, of the alkaloid. \\\ this solution I immersed a foreign 
grape-leaf. Iso. 8 contained a grape-leaf and pure water ; No. 9, a grape- 
leaf and pure acetic acid 5 No. 10, equal parts water; No. 11, a large 
cinchona-leaf and a weak solution of the essential oil of the Eucalyptue 
globulus, made by immersing a few leaves of that plant in pure water, 
by which the water became impregnated with the oil. No. 13 contained 
water, a grape leaf, and about half an ounce of the flowers of sulphur. 
At the termination of ten days I found that nearly all the plant-leaves 
iiad fermented ; the exceptions were those contained in numbers 6, 9, 
xO, 11, and 13. Although eucalyptol oil is very sparingly soluble in 
ivater, its weak solutions prove highly antiseptic and deodorizing; and 
vhen the amount of albuminoids held in solution is reasonably limited, 
f^Q^ are preserved. Solutions of the alkaloids, and some of their medic- 
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inal preparatioQSy may, therefore, be prevented from decaying by fer- 
mentation when alcohol cannot be nsed snccessfally with them. 

The foregoing resnlts induced me to extend my experiments to other 
well-known essential odorous oils, first, to ascertain their relative value 
as antiseptics and deodorizers ; second, whether their oxidizing power 
is proportional to the strength of their odors ; and, third, their imme- 
diate chemical action on the soluble alkaline sulphides of potassium 
and ammonium. For this purpose I arranged a series of test-tubes, 
about ten inches in length by one in diameter, each of which I filled to 
within half an inch of the top with water, adding a few drops of an 
essential odorous oil, combining the mixture as well as could be done 
by shaking it. All of the essential oils are sparingly soluble in water. 
In this series of experiments I used the oils of l^rgamot, spearmint 
cloves, caraway, cinnamon, lavender, peppermint, lemon, winter-green 
rosemary, origanum, and cajeput. The results demonstrate that sev 
eral of them decompose the sulphide of potassium quickly, while others 
although highly odorous, are slow deodorizers, and do not seem to de 
compose these sulphides under the conditions stated. Eosemary, pep 
perment, winter-green, and lavender are of this class. 

If concentrated solutions of the oils of pennyroyal, tincture of myrrh, 
the oil of rose geranium, and oil of horse-mint are combined in separate 
test-tubes with sulphide of ammonium, it will be found that pennyroyal 
and myrrh produce a heavier precipitate than either of the other two 
oils, rose geranium and horse-mint. 

The oil of cloves oxidizes quickly the potassium of the sulphide and 
precipitates sulphur when, both solutions are combined in concentrated 
form, and it also decomposes this sulphide when it is highly diluted; 
bat it exhibits no decomposing properties when combined with the sul- 
phide of ammonium. Concentrated sulphide of potassium and ammo- 
nium exhibit but very slight action on cajeput. Origanum decomposes 
concentrated sulphide of potassium, while it exhibits no reaction on the 
sulphide of ammonium. Turpentine and eucalyptol oil have a similar 
action on the concentrated solutions of potassium and ammonium sul- 
phides ; but the eucalyptol exhibits a higher precipitating power than 
turpentine or any other of the essential oils with which 1 have experi- 
mented. 

It is generally believed that the atmosphere of pine forests is highly 
Eavorable to invalids suffering from pulmonary complaints, and it has 
been supposed that the oxidation of the oil of turpentine exuded from 
pine-trees, and of other essential oils, such as the odorous oils of flowers 
ui Uie air, is attended by the formation of ozone, inasmuch as the 
oxidized oils and the air in their vicinity exhibit the reaction of ozone 
with potassium iodide and starch. Kingzett attributes the active 
properties of the oxidized turpentine-oil to the formation of monohy- 
drated terpene oxide C^^^ff^OffO, which was shown some time ago 
by Sobrero (Ann. Ch. Pharm., b. xxx, 106) to be formed when turpentine- 
oil containiug water is exposed to the sun's rays in a vessel filled with 
oxygen, (see page 887, Watt's Chemistry, second supplement,) and it has 
been shown that the air of the country contains an odoriferous and 
oxidizing principle which imparts to it a peculiar odor, and the power of 
bluing iodized red litmus paper; also of decolorizing blue litmus paper 
vv'ithout previously reddening it, and of destroying bad odors. This 
principle is called ozone.* 

TVlien a varnish containing commercial turpentine is applied to a 

* Ozone ifl supposed to be oxygen in a positive state, or allotropic form, having acid 
properties. 
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bronzed sarfacc, the motallic powder is oxidized by the tarpentine. If 
copper-bronze powder is combined with turpentine, the bronze is first 
oxidized and nltimately dissolved by it. Since, then, turpentine has aa 
acid reaction on copper bronzed, it will necessarily have a reaction (m 
the alkaline inetals. When common oil of turpentine is added to the 
sulphide of potassium, the potassium is oxidized, and sulphur precipi- 
tated. In this way we may be able to explain in part the deodorizing 
action of essential oils on soluble sulphides and gaseous sulphur com- 
pounds. To test this, I poured an ounce of tarpentine into a transparent 
glass quart jar, in the atmosphere of which I suspended a sheet of bib- 
ulous paper which was saturated with a composition of the iodide of 
potassium and starch. The mouUi of the jar was quickly covered witii 
a sheet of glass to exclude the action of the air. Within ten minutes 
the paper appeared brown. The turpentine had oxidized the potaasiam 
and liberated the iodine, which in4;urn colored the starch purple; bnt| 
to render this fact more apparent, I combined a drop of turpentine witb 
a drop of the composition of iodide of potassium and starch. When the 
composition became visibly brown to the naked eye, and was placed 
under a suitable power of the microscope, it was observed that many of 
the starch granules were stained purple by the iodine. Subsequent ex- 
periments with concentrated eucalyptus oil and the starch composition 
gave similar results. Had these experiments been made in a pine forest 
or plantation of Uucalypti^ the liberation of the iodine, and consequent 
coloration of the starch-paper, would have been attributed to the pres- 
ence of ozone in the atmosphere. Nearly all the essentisd oils give 
similar results when combined direetly with the iodide of potassium and 
starch. Since the preceding experiments were made, I have placed a 
paper moistened in the starch composition in an inclosed atmosphere of 
turpentine, placing the jar containing it in a dark closet; but the action 
of the turpentine vapor seemed to be as powerful in darkness as in the 
presence of light. • 

Some suppose that ozone, or active oxygen, is in great abundance in 
the atmosphere of eucalyptus plantations, and, as a consequence, the 
poisonous gases of marshy districts in their vicinity are decomposed by 
it, ozone acting the part of an acid; while others have supposed that 
such unhealthy regions are purified by the rapid absorption of the marsh- 
waters, owing to the very great rapidity of the growth of the Eucalyptiu 
family. It is not my purpose to discredit the views of those who 
attribute so much importance to the production of ozone under such 
conditions, but to remind those who insist that oxidation of the gases of 
malarial districts, and the consequent improved healthy condition of 
them, in the presence of the essential oils of the eucalyptus family, or of 
other odoriferous plants, are not necessarily the result of ozone. Any 
acid or substance having an acid reaction will oxidize the potassium of 
iodide of potassium. My experiments demonstrate that eucalyptol, tur- 
pentine, benzole, or any of the essential oils will oxidize potassium when 
it is combined with iodine or sulphur; and we are, therefore, in a posi- 
tion to explain how the favorable changes and purifications of the 
atmosphere to some extent are aflfected, independent of the theory of 
ozone. Turpentine of commerce contains formic and succinic acid, 
(L(3wig;) but turpentine itself is an oxidizable body, as has been shown, 
and will oxidize some foreign bodies in the atmosphere. Mix turpentine 
oi* eonimerce with caustic potash and suspend in its atmosphere a slip 
of paper moistened with the starch mixture ; after the lapse of twelve 
lours it will be found that the starch is colorless or tinged yellow, instead 
if a ^orv dark purple ; in this case demonstrating that the presence of 
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au alkalic atmosphere may modify the oxidizing conditions. Place half 
an oance of turpentine in a qaart jar, and pnt in the jar a test-tube con- 
taining the sulphide of ammonium, which is very volatile, taking care 
that only the gases of each liquid will come in contact. Suspend in this 
mixed atmosphere a slip of the starch-paper* and exclude common air. 
After the lapse of twelve hours it will be found that the test-paper is 
saturated with the sulphide of ammonidm, and no tinge of purple or 
other indication of free iodine is observed; in this case the atmosphere 
is highly alkaline. 

If to an aqueous solution of iodide of potassium and starch a few 
drops of commercial turpentine bo added, by agitation a purple color 
will appear, ilrst on the top, but ultimately the entire mass will appear 
beautifully stained. If a portion of the liquid be examined under a 
suitable power of the microscope, it will be seen that the starch granules 
have become swollen and are tinged a blue-purple. The grantdes have 
au appearance of partially-boiled starch, and remain suspended for a 
long period in the Wquid. Slips of iodized starch-paper prepared with 
very weak solutions of iodide of potassium, hung in an inclosed atmos- 
phere of turpentine, take a very slight tinge after a lapse of twelve 
hours. The same changes are observed when other essential oils are 
used, but when a saturated solution of the iodide of potassium and starch 
are used instead, a very deep color is quickly obtained. Sometimes the 
color will approach to blackness, but is in reality a deep purple, as seen 
under the microscope. When the oil of bergamot is used with the weak 
solutions, a very slight change is effected ; but should a drop of the 
starch mixture fall into this oil, it will take a very deep stain. Kearly 
all the essential oils behave in a similar manner under similar conditions. 
The vapor of benzole, supposed to be chemically pure, does not give any 
appreciable color to iodized paper ; but when droppings of the starch 
mixture are immersed in the benzole from ten to twenty hours, they be- 
come deeply stained brown or purplish. It will be seen that various 
substances of a very dissimilar character, chemically considered, give 
acid reaction; and those who favor the ozone theory in eucalyi)tus, 
coniferous, and other essential oils, will do well to consider the facts 
above recited. It is only by a full and faithful consideration of all the 
facts which relate to the changes and conditions that aft'ect the (ozone) 
test-paper that a knowledge of its value or worthlessness may be under- 
stood. 

The fleshy sides of the skins of animals may be preserved from putre- 
faction by rubbing on them eucalyptus oil. It may also be combined 
with plaster, and< injected into the veins and aiteries of animals for the 
purpose of preservation. 

As a result of actual experiment, I And that beef or any animal mat- 
ter may be preserved by it. I placed two ounces of solid beef in a glass 
jar with a few drops of this oil, securing the contents from contact with 
the atmosphere by means of a glass stopper. At the expiration of three 
months I examined the beef and found it fresh, and on cutting into it 
the fresh surfaces appeared of a healthy flesh color. I examined the 
surface, by removing portions of it and placing them in the usual man- 
ner under a power of about 350 diameters, but no organic germs of any 
kind were visible. I next removed the beef from the jar, and exposed 
it to an atmosphere of about 76^ P. Within twenty -four hours after- 
ward the beef dried up, and became very hard, showing no sign of 
moldiness or putrefaction. In consideration of these facts, I deem it 

* paper dipped in a solatioa of iodide of potassiam and staroh. 
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probable that eucalyptus oil may be safely employed, and with advan- 
tage, in cases of humid gangrene, as it certainly will preserve animal 
matter from decay and deodorize that which is putrescent. 

The preceding experiments demonstrate that eucalyptus oil, turpen- 
tine, and, indeed, nearly all the essential oils, possess an oxidizing prop- 
erty. To speak in figurative language, they have the power to burn up 
or decompose some products deleterious to health, which are always 
present in malarial regions, and are well known as products of animal 
and vegetable decay. 

CoMPOsmoN OF KUCALYPTOL, C^H^oO, (Colez. Ann. Ch. Pharni., cliv, .372.)— The 
Sanatarian Monthly Journal says: This compound is contained in largo quantity in the 
volatile oil of Eucalyptus globuJuSj a tree indigenous in Tasmania and much cultivated 
in the southwest of Europe. The crude oil contains also a number of prodncts 'vrith 
boiling points between lti8^ and 190^, and above 200^ ; the oucalyptol is contained in 
the portion which passes over between 170^ and 178^, from which it may be obtaindd 
pure by contact, iirst, with solid potassium hydrate, then with calcium chloride, and 
subsequent distillation. 

Euoalyptol boils at 175^, has a specific gravity of 0.905 at 8^, and turns the plane of 
polarization to the right. Its molecular rotary power is '^1Q.4!2S> for a length of 100 
millimeters. It is slightly soluble in water, and dissolves completely in alcohol ; the 
dilute solution has an odor of roses. Vapor density, obs.=5.92; calc.=G.123. 

Ordinary nitric acid attacks eucalyptol, forming, amonjj^ other products, an aoid 
probably analogous to camphoric acid. Strong sulphuric acid blackens eucalyptol, and 
water separates from the product a tarry body, which yields by distillation a volatile 
hydrocarbon. 

Eucalyptol heated with phosphoric anhydride parts with water, and yields encalyp- 
tene. C^^H^^, (vapor-density =5.3,) which boils at 165^, and has a specifio gravity of 
0.886 at ISP. At the same time there is formed another liquid, encsdyntolene, wnioh 
has the same composition, but boils above 300^. Eucalyptol absorbs a large quantity 
of dry hydrogen cnloride, the liquid first solidifying to a cijstaUino mass, which, how- 
ever, afterwiu*d liquefies, with separation of water and formation of a body appar- 
ently identical with encsdyptene. 

Just out<side the walls of Rome may be seen the Abbey of the Three FountainSi long 
since abandoned on account of the nnhealthfulness of tho locality. In 1868 some 
French Trappists obtained possession of this place, with tho intention of reclaiming 
tho land and rendering the locality tenable. But they suflercd severely from the efEbcts 
of malaria, and in summer were obli^d to go every night into the city to sleep. 
Father Gallos, having learned the qualities of tho JLucalyptHS globulus, determined u> 
test its valuo in this place. His success has been complete, and the ccclesiasticay as 
well as the cultivators of the soil, are now enabled to reside peruiaiioutly on the prem- 
ises, without any apprehension for their safety. Father Gallos has been complimented 
for nia success by the Agricultural Bureau of Rome, and many of the members of the 
agricultural committee nave visited his plantation to obtain plants and seeds, and tes- 
tify their appreciation of the benefits he has conferred on tho health «»f tho people as 
well as on apjriculturo. 
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Sm : I have the honor to present my twelfth annual report as Statisti- 
cian of the Department of Agriculture. The period covered by the 
work of this division has been emphatically an era of statistical progress. 
The advance of the world in industrial invention and social science has 
demanded increased activity in statistical investigation, and greater 
accuracy and breadth in statistical statement. The progress of nations 
in beneficent legislation and good government has been found dependent 
upon the work of the statistician. The profit of the tradesman and the 
thrift of the farmer are greatly afifected by the accuracy of the informa- 
tion upon which the business operations of each are based. 
/^The intelligent farmer is beginning to learn that misrepresentation of 
crop prospects, in the interest of higher prices, meets with but temporary 
and partial success, followed by revulsion and disaster. As water finds 
its level, so prices naturally tend to the equilibrium found under the 
law of supply and demand, which acts as inevitably as the law of gravi- 
tation. If a high price is obtained for a time, under a false impression 
of scarcity, the producer inevitably pays the penalty in prices running 
to the other extreme, whenever a surplus is accumulated in the hands 
of the purchaser for consumption. The buyer, with better means of in- 
formation and a longer purse, oftener defrauds the isolated and needy 
producer of a portion of the legitimate results of his labor. The truth in 
its plainest garb subserves best the true interests of consumer and pro- 
ducer, though not the pecuniary advantage of the sharks who would 
thrive by the plunder of honest labor, making more in an hour than the 
producer receives for a year's work and investment. 

It is conceded that the Government has an interest and a stake in the 
enlightenment of laborers, agricultural and mechanical, the makers of 
the wealth and conservers of the prosperity of the country, for their 
guidance in production in kind and quantity required and for their pro- 
tection against the pirates of tradeN^The revenues of the Crovernment^ 
as at present secured, depend upon the ability of the masses to consume 
the products of native and foreign industry ; and the prosperity of the 
nation is involved in the welfare of the Industrie classes. Even mon- 
archical governments see the necessity of aiding industry by technical, 
agricultural, and industrial education; by commissions for scientific and 
statistical ipvestigation ; in brief, by doing for the producers collectively 
what they have no means or sufficient inducement for doing individually, 
or even by organized association. Millions annually are spent for such 
purposes by France, Austria^ Italy, and other European governments. 
Beports of investigation bearing on the interests of labor are multiplied 
annually, greatly to the advancement of industry and human happiness. 

Becently the subject of international statistics has attracted much 
attention abroad and among progressive minds in this country. Sev- 
eral sessions of the International Statistical Congress have been held 
with good results, though a far greater work yet remains to be accom- 
plishra. It is of the utmost importance to this Government that a sys- 
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tern of international crop reports should be inaugurated, and the prompt 
exchange of current statistics should be secured. It is my desire that 
this Department especially should be encouraged to participate in an 
effort in one, and, if possible, in both of these directions. 

It is unfortunate that a higher appreciation of the value of investiga- 
tion tending to the introduction of new industries into this country, and 
for the protection of those already established, should not characterize 
our law-makers. Few of the State legislatures have ever provided a 
permanent system of statistical inquiry, though more has been accom- 
plished in ten years in tiiat direction than in the entire prior history of 
State legislation. In some cases, after successful initiation, ignorant 
majorities have ruthlessly stricken down a system just beginning to work 
beneficently. A department of agriculture established in Oeorgia, the 
first in the cotton States, at the cost of a few thousand dollars per an- 
num, haa been the means of saving and producing millions in the inspec- 
tion of fertili^.ers and the stimulation of neglected branches of prodac- 
tion ; yet a majority report of a committee of the legislature has recom- 
mended its abolition, though the minority showed that it was patting 
into the State treasury far more than its cost in fees for inspection <rf 
fertilizers. 

The provision for statistical investigation in this Department has 
sometimes been less than that provided by a single State for a similar 
purpose. It was but 810,000 in 1876, a sum not suf&cient for the salariea 
of a meager clerical force for compilation in the offtce, when $50,000 was 
necessary properly to supplement and complete the gratuitous work of 
the statistical corps worth three times that sum. A moderate increase 
was obtained for the coming year, on the demand of the House Committee 
on Agriculture, yet the $15,000 given was far less than the allowance in the 
infancy of the division, when the requirements of its service were not a 
fourth as great as at present. A member of the committee from North 
Carolina, in the discussion, declared '^ that the amount of information col- 
lected by this Department cannot be procured from any other source at a 
cost ten times as much as asked for by the Committee on Agricnltore." 
An influential member from New York asserted that " every interest in 
this country can obtain appropriations more readily than the agricnltnral 
interest." A Pennsylvania member believed that the increase would be 
repaid " ten times, probably a hundred times, to the people of the 
country in the information brought to them." The following statement 
of the work of this division, made by the Statistician at the unanimous 
request of the Committee on Agriculture^ was ordered to be printed in 
the Congressional Kecord, and will convey some idea of the work reason- 
ably required of this branch of the Department service: 

lu respoDso to tbe request of yonr committee for » showing of the inadequacy of the 
proposed apprcpriatiou for the Statistical Division of this Department, allow me to 
X)rcsent the lollowiug considerations : 

The appropriation is for the entire expenses, inclading clerical seryicej of this divisloB, 
the current work of which includes — 

1. Statistical investigation in more than twenty-five hnndred counties of the United 
States. 

2. The crop-reporting system now including our organized corps of correspondents 
in seventeen hundred of the principal counties. 

3. Investigations for furnishing advanced and practical original material for the 
annual volume. 

4. Record and tabulation of such statistics, with current data from offloial etatiistioi 
of States, boards of agriculture, and of trade. 

5.. Translation and compilation of foreign, official, and other statistics of agricnltnrei 

C. Writing and editing fifteen hundred printed pages, annnially, of regular and Bpeoial 

•eT'^^ts, and preparing an equivalent of one thousand pages more for mdostriali^oom- 
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meroial, and other organizations ; in all, an aDuiial avorago of sevAuty-five linndrod 
manuscript pages. 

For this work, at its initiation thirteen years ago, $*20,000 was appropriated, in addi- 
tion to the salary of the Statistician. With the decrease of axjpropriatlons, a few years 
later, as the war-begotten labors of other branches of the civil service declined, the 
pro rata system of redaction was applied to this new work, when its importance and 
nsefnlness demanded increase, and the appropriation was cnt down to $15,000. Last 
year it was redaccd to $10^000 for all these purposes,, when the salaries of the regular 
force of clerks employed in tabulating and recording amounted to $10,600, leaving 
nothing for collecting statistics, statistical investigations, or the preparation of mate- 
rial for the annual volame or other work. This staggering blow might have been 
regarded as a vote of censure, but for the fact that on the day before an appropriation 
of $130,000 was voted for the printing for congressional distribution of 300,000 copies 
of the annual, for which no future provision was apparently desired. But it was evi- 
dently an accident of the conference committee, as it was less than provision made in 
the House bill, which was enlarged by a Senate amendment. 

The appropriation proposed in the present bill, $5,000, if all applied to the collection 
of statistics, will not give twenty cents for each monthly county return or pay the 
postage between our county correspondents. If applied to the routine office- work 
exclusively, it would not pay $2 each per day for the smallest force for its possible 
accomplishment. If used for investigations and writing for the annual, all other work 
being discarded, it could not produce a volume worthy an edition of 200,000 copies, or 
even 10.000. In fact, it would be far better to blot out the $5,000 and the division and 
its worK together, and with it the Department, rather than to degrade and dwarf to 
utter inefficiency a branch of the service which has possibilities of eminent useftdness 
and needed protection to both producers and consumers, who have already been saved 
the plunder of millions by heartless speculators through its instrumentality. 

Ton know well the history of agricultural appropriations; that a hundred dollars has 
been given in the aid of commerce to every dollar appropriated for the promotion or 
protection of agriculture. There is no lack of provision for investigation in aid of other 
mdnstrios. One of the geological explorations of the Rocky Mountains in 1876 obtained 
$75,000 ; another, $40,000 ; a third, $25,000, and $40,000 more were given for illustrations 
of two of them. In the same year the appropriation for the observation *ind report of 
storms was $470,000 for the benefit of commerce. There was appropriated for clerical 
service in compiling commercial statistics during the same year $5^,440, and an addi- 
tional fund of $20,000 for special investigation. There was also as large a sum appro- 
priated for the preparation of a single annual of miniug statistics in the same year as 
was given for all the operations of the Statistical Division. And yet there is no Qov- 
emmcnt publication for which the popular demand is so imperative and public appre- 
ciation so marked as for the reports of anjiculturo. 

We have at least the value of $150,000 per annum in gratuitous service of public- 
spirited citizens. W^o need $50,000 per annum to supplement this work and render it 
tmly efficient. But for the present year $20,000 is as small a sum as should be given 
for present purposes. 

CEOP ESTIMATES OF THE YEAR. 

In former tioxes there were attempts at estimates of the qaantitiee 
produced of principal crops, but they were either futile or so unsatisfac- 
tory that they were soon abandoned. The difiiculties of the work are suf- 
ficient to stagger the determination of any one to make such attempt. 
The national census, costing millions once in ten yexirs, is more a series 
of minor estimates than an actual enumeration, so far as crops are con- 
cerned; the defective memory of the farmer as to the crops of the pre- 
vious year, which may never have* been actually measured, is the best 
dependence of the census-taker, when he is too conscientious to take 
second-hand estimates of neighbors or make draughts upon his imagina- 
tion for facts. 

Yet estimates must be made, and are daily made, even before a crop 
is half grown, and published as a guide to trade operations, most fre- 
quently by those interested in speculation. A traveler rides by rail, 
through tunnels and cuts and over barren slopes, by night and day, and 
is ready for Hie most detailed and accurate of estimates; and the 
country trader and railroad-agent is equally ambitious and confident. 
Thousands of such irregular and unsystematic estimates might give an 



90 REPORT OF THE COMMISSIONER OP AGRICULTURE. 

idea of grout changes in production, but would be valueless for detailed 
and i)articnlar statement that should even approximate the truth. 

What are our facilities for such work? Meager enough in somete- 
siH'(!ts, costing a mere trifle in money, but involving gratuitous work 
of tliousands of earnest men. We have a board of statisticians in each 
county, trained for the work of comparison with former areas in specifle 
crops, with the normal condition of the plant of each from month to month, 
and ultimately with the result in quantities produced. These returns aie 
scanned, and any obvious error corrected before recording. The records 
are made by the counties as reported, summed up and averaged, and 
such averages corrected by a duplicate record, in which the differences 
in productive value of the counties is considered. The corrected result 
stands as an average, not inevitably of the whole State, but of such por- 
tion, half or two-thirds, or whatever area is reported of the entire State. 

Kow, these men are fallible and may err in judgment. If their exact 
figures are taken, and made to cover unreported areas as well, and theii 
errors are annually piled on errors, the cumulative inaccuracy might 
become something utterly, if not monstrously, unreliable. What is done 
next? Uere is where all routine arithmetic, all ordinary clerical e£brt, 
is found unavailing and worthless. There are now tests to be applied by 
which errors are eliminated ; first, by comparison of results of separate 
returns made at different times, as changes in acreage tested by retains 
of quantity produced, rate of yield per acre, etc. When discrepancies aie 
found, they must be reconciled by an investigation of the lo€al circam- 
stances affecting the result, the history of the season in the monthly 
returns of condition, returns of prices as a valuable indication of 
increased or decreased supply, the various existing canses of local 
changes in cropping, and outside data from State or other reports. 

In the case of the principal crops in the older and settled Stateisf, 
these methods diligently pursued, with a knowledge of the quality of 
soils and special cropping of every slope and valley in tlie United 
States, it is possible to obtain very satisfactory results. Bemarkable 
accuracy, even in the absence of yearly State reports, has been attained 
in some notable cases of fluctuating production. Illinois, for instance, 
promising nearly 250,000,000 bushels of corn in July, was credited with 
scarcely half that amount in November, 1S69. The census of the fol- 
lowing year corroborated a deficiency of more than 120,000,000 bushels. 
The wheat-crop was reported at almost the exact figures given by 
the census; and the numbers of farm-animals were as near as an inde- 
pendent census by the same marshals would have made it. In the 
South and distant West, in the shadow of the war and amid the rush 
of new settlement, similar accuracy was not possible. It is gratifying 
to know that substantial progress in the direction of accuracy has been 
made, which, with better facilities in the future, may be materially 
quickened. 

CROPS OF THE PAST YEAR. 

Corn.— The crop of 187G is placed at nearly 1,284,000,000 bushels, only 
37,000,000 less than the great crop of 1875. The rate of yield i>er acie 
is 25 bushels, which is about 4 bushels per acre less than last year. 
The acreage of Illinois is placed at 8,920,000 acres, an area about 50 per 
cent, greater than that of the State of New Hampshire. Iowa and Mis- 
souri come next. 

The surplus of the crop of 1875 has had an effect in reducing the aver- 
^xgo price from 42 (in that year) to 37 cents. 

teat— The reported deficiency of 30,000,000 bushels of spring- wheat 
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in the Northwest proves on aoalysis of all the facta to be sabstaiitially 
correct. The yield in Xew York and Pennsylvania was larger by 8,000,000 
bnslicls than in 1375. A large increase is also fouttd in the South, mainly 
in Texas. Tbe eflfect of aaeh increase was to make the crop nearly as 
large as the medium one of 1875. The figures in the estimates are 
L'80,3i>(>,500 bnshels. Tbe acreage is estimated at 27,627,021, against 
20,381,512 in 1875. The yield per acre is less only 10.4 bnshela ; in 1875, 
11.07. Both of these crops are, therefore, below a medium yield. A 
good yield would produce, with tbe present acreage, 330,000,000 bashels. 
The average price of wheat is 81.037, 3 cents higher tban that of the 
previous year. 

Rye. — There is a small increase in the area of rye as well as in the 
rate of yield. Average yield, 13.S bushels ; price, 6C.9 cents per bushel. 

OaU. — Tbe acrenge of oats was increased nearly a million and a half, 
but the product is placed at 320,000,000 bushels, 34,000,000 bushels less 
than in 1S75. The price averaged 35 cents, 2 cents moro than that of 
tbe provions year, notwithstanding the great abundance and low price 
of com. 

Barley. — JHo increase in the area of barley is reported; bat there was 
an improvement in the yield, which averaged nearly 22 bashels. Yalae, 
6C4 cents per bushel. 

Svekickeat. — The reported area is slightly decreased, as well as the 
total product, with aa increase of average price, which is 72.6 cents. 

Potatoes. — A marlied change in potato-production is indicated, the 
crop of 1S76 being the poorest for many years ; the reduction being from 
166,000,000 to 125,000,000 bushels. 

Say. — ^The hay-crop of 1S76 was nnusually heavy, amoanting to nearly 
31,000,000 tons, 10 per cent, larger than that of 1S75. The large sap- 
ply affected the price, which averaged $11.90 per ton, against $12.27 
tbe previoas year. 
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Table thowiiis !lii:prodKcfofcta-hprineiiialfrop,.fi;,f:ir 16TU— Contluuci!. 
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Table showing the product of each principal crop, <f*c., for 187(* — Continued. 
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Tubh f<Jiowi)ig the product of each principal crop, i^Cj/or 1876— Continued. 
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Table showing Ihe product of etuih prindpal crop, 4'<^.,for 1876 — Continaed. 



Products. 



LOUISIAXA. 

3om bushels 

do... 

do... 

do... 

do... 

leat do — 

B do... 

> pounds 

tons 



otfd. 



TEXAS. 

3om . : bu shels 

do... 

, do... 

do 

do 

do... 

do 

pounds 

tons 



leat 
«... 
) 



oUl. 



ABKANBAS. 

com bushels 

....do... 

do 

, do... 

do... 

do... 

do 

pounds.. 

tons 



leat 
t... 
> 



Dial. 



TBXN'SSBBS 

3om bushels. 

do... 

, do... 

do... 

do... 

do... 

do... 

, pounds 

tons 



leat 

8 ... 

) 



oUl. 



WEST YiBonriA. 

corn bushels. 

do... 

, do... 

do... 

do... 

do... 

do... 

pounds 

tons 



leat 
s ... 
> 



otal. 



KEXTUCKT. 

3ora bushels 

do..., 

do.... 

do... 

da.... 



1 

s 

1» 

>r 

I 



12. 000, 000 



40,000 



48,000,000 
4, 750, 000 

50,000 
3, 650, 000 

80,000 



544,000 

175,000 

80,000 



31,500,000 

1,400,000 

50, COO 

925,000 



450,000 

1,980,000 

33,000 



54,500,000 

11,860,000 

355,000 

5,400,000 

80,000 

07.000 

1,3«^000 

32,200,000 

165,000 



10, 605, 000 

3,377.000 

300, out 

S,800..000 

53,000 

83,000 

1,135,000 

2,750,000 

865^000 



63,300,000 

8,837,000 

1,150,000 

6,850,000 

875^000 









e 



17.2 



72 



25 

13 

17.5 

31 

23 



95 
745 
1.38 



24 
8.2 
11 
80.5 



77 
900 
1.40 



24.5 
8.3 
9 

17.6 
18*5 
16.4 
80 
630 
1.36 



28.2 
11 

13.6 
33.5 
15.6 
17.6 
66 
640 
1.30 



33.5 

10 

11.1 

33 

31.5 



I 






2 I 9 



S3 

C3 *^ 



697. 674 



ro 



505 



a 

o 

s 

-a 



o 
H 



6,400,000 



85 



34,000 



69P,229 , 



1.920.000 

365.384 

3. 200 

117,741 

2,758 



50 j 
1 08 ! 
95 I 
58 
82 



5,726 ! G7 

234 ' 22 

57,971 i 11 26 



8,434,000 



24,000,000 
5,130,000 

53,800 
2,117,000 

65,600 



364,480 

38.500 

900,800 



2,473,014 33,669,580 



895,4833 

170. 731 

4.545 

45, 121 



30 
05 
79 
^0 



8,385,000 

1.330,000 

39,500 

463,500 



5,8<4 I :-!< 

2,200 r 12 

16,428 I 13 10 



261,000 
237,600 
301,300 



1,140,702 1 11.016,900 



3,224,489 

1,356,626 

39,444 

306,818 

4,324 

5,914 

15, 750 

51, 111 

121,333 



32 
93 
92 
39 
90 
83 
48 
08 
13 56 



; 17,440,000 
I 10,471,800 



386,600 

3,106,000 

72,000 

80,510 

604,800 

2, 576. 000 

3,237,400 



4,1A799 35,915,110 



376,063 

307,000 

33,909 

124. 444 

3,333 

4,715 

17,045 

4,896 

303,846 



45 
1 11 
74 
35 
85 
65 
52 
08 
10 00 



1, 064, 551 



1. P89, 552 

823,700 

103,603 

311,363 

12,790 



30 
03 
70 
36 
81 



4,773,350 

3, 748, 470 

223,000 

980,000 

44,200 

5.1. 050 

585,000 

S2»>,000 

2,650,000 



13,275,870 



18,990,000 

8,837,000 

805,000 

2,466,000 

831,000 
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Table tkowt^g tht product of «art prime^l mvp, ^, for 18K — Costinned. 
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Table 9homttg the average cash value per acre of the principal crope of the farm for the 

year 1876. 



SUtOA. 



MaiMt 

N«w Uampsbird 

Vermont 

Massac baaetta . 

Ebode Island 

Connecticut..... 

New York 

Kew Jersey 

PennsjlvaniA ... 

IMUbware 

Uaryland 

Virginia 

Konb Carolina.. 
Soutb Carolina . . 

Geor^ 

Florida 

Alabam* 

Mississippi...... 

Loniaiaiyi ...... . 



o 





?n '! 



113 54 

14 79 
13 55 

19 88 
18 75 

20 12 

15 33 
18 90 
15 65 
17 26 
15 43 
10 73 

8 88 

7 

7 



49 
09 



8 94 

6 76 

8 77 

12 07 




s 


f* 


K ^ 


> u 


&! 


11 


u 


< 



Texas 1 $13 21 

Arkansas i 9 63 

Tennessee 8 70 

West Virginia 13 47 

Kentncky 12 19 

Ohio , 12 96 

Michigan 14 46 

Indiana 10 63 

Illinois ' 8 10 

Wisconsin 10 93 

Minnesota ; 8 30 

Iowa I 7 30 

Missoari : 9 18 

Kansas , 10 37 

Nebraska t 6 40 

Cahfomia ; 16 2i» 

Oregon 14 99 

Nevada \ 21 P8 

The Territories ; iO 96 



TatiU eJunoHig the average caeh value per acre of farm^produoU for the year 1876. 



Maine 

New Hampshire. 

Vermont 

Massachusetts .. 

Khode Island 

Connectiont 

New York 

New Jersey 

PenosylTiniA ... 



Maryland 

Virginia 

North Carolina, 
Sooth Carolina . 



Oeor|d* 
Fkyrida. 



Fknic 
Alabama ... 
MiMlssippi, 
I^OAisiana.. 



WestVirghda 
Kentnoky . . . . . 

Ohie 

Michigan 



niinols.... 

Wisconsin 
Minnesota 
Iow a... ... 

Miesomi .. 



Nebraake 

Califern lA 

OiegOB 

Keviida 

Ike Territories 



124 49 

33 18 
30 42 
26 25 
26 25 
24 05 
20 41 
20 16 
19 25 
15 00 

14 2i 
9 20 

7 88 
6 39 
6 60 

8 60 

6 24 

8 25 
12 04 
12 W 

9 36 

7 84 

12 69 
10 05 

13 94 

15 08 
10 20 

7 75 
13 94 
10 16 



$18 96 
23 25 
21 02 
S3 40 



7 50 


7 78 


10 44 


8 10 


35 31 


27 00 


28 00 


23 75 



18 &5 

19 65 
17 95 
16 50 

20 32 
15 87 

9 60 

8 76 

13 28 

8 04 



7 99 
10 62 



14 04 
7 79 

7 71 

12 21 

10 00 

13 45 
13 92 

11 82 

8 64 

9 09 



7 
5 



65 
49 



11 03 

12 55 
8 39 

14 Si 
11 90 
90 02 
18 20 



e 

S 



#15 54 
18 00 
17 76 
12 15 
10 80 
10 32 
9 84 
10 93 
10 36 
10 40 
10 26 

6 14 

7 39 
9 70 



i 



$11 27 
16 17 
15 54 

15 30 

16 20 
11 52 
11 97 
11 13 
10 01 

8 84 
7 31 
6 32 



I 



fl3 87 

21 32 
19 80 

22 50 

17 10 

23 00 

18 26 



7 

11 

7 



29 

89 

88 



13 36 

9 44 

11 24 



18 70 



16 62 
8 69 

8 23 

9 32 

7 77 

8 70 

9 04 

8 66 

9 28 
8 82 

76 
42 
8 43 
8 94 
6 6U 

14 44 

15 75 



I 



17 98 

10 25 

6 86 



T 



23 73 



7 
7 
8 
14 
7 
5 
9 



9 

7 



87 
92 
21 
13 
03 
20 
30 

9 2:> 

5 84 

5 2.-> 

6 97 
5 81 

25 90 

19 00 
21 70 

20 40 



16 65 

13 26 
18 06 
15 60 
15 40 

12 00 
8 85 

14 30 

13 79 

10 80 

11 05 
10 57 



7 
15 
19 



04 
18 
72 



22 95 
24 92 






n 



$13 95 

12 35 

13 18 
8 45 



12 00 

10 36 

9 54 

10 06 



11 

7 



89 
77 



13 61 
11 44 



9 15 
9 72 

13 07 
11 98 

10 96 
9 57 

11 54 

12 06 

14 4U 



163 00 
60 00 
70 00 
83 00 

65 00 
63 05 
44 00 
46 00 

43 50 

66 50 
46 73 
39 68 

44 80 
74 40 



53 76 
76 80 
61 20 

63 65 

44 66 

38 40 
34 32 
40 18 
43 40 

39 60 
36 40 

45 75 
39 SO 
34 56 

64 00 
31 92 
52 SO 
24 64 

103 75 
89 60 
96 00 
79 SO 
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154 10 



111 02 

58 80 



194 SO 



55 30 

48 00 

49 50 



140 00 



163 90 
103 00 
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51 SO 
47 60 

52 65 



$10 97 
11 05 
10 31 
16 33 

16 00 

18 02 
1-2 88 

19 08 
14 95 

17 70 
17 40 
17 '27 
13 90 
19 80 
19 14 



21 77 

22 01 



42 75 

43 32 

48 00 



54 25 

70 00 



15 53 
18 34 
18 44 
13 00 

12 81 
10 Id 

13 00 
10 71 

9 35 
10 85 
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NUMBERS AKD CONDITION OF FAEM-AN13IALS. 

' The estimates of immtiers of farm-animals show a suiall increase ow 
the pievioua record, except as to sheep, vhich appear to have sufEoiedft 
slight dimiuntiou. They foot up as follows : 





Junuy, 

jbtt: ' 


'ISSF- 






i.4u,ua 

as;s 


^!5a 

























Tbet« is also a slight decline in the price of every kind of 
mals. The averages for the entire country are tUns given : 
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The high prices of horses in the Middle States are much reduced. 
Che decliue has been greater in the South than in the West. 

The price of cattle in Texas has not materially declined, nor in Mis- 
louri, Kansas, or Nebraska; but the high prices that have prevailed 
n Iowa and Minnesota have been somewhat reduced. There is little 
ihange in prices in Illinois, but more in the States farther east. A 
preat decline has taken place in Galifomia, from the scarcity of feed and 
)asturage duriug the past year. 

An increase in numbers of swine is noticed in several States ; for par- 
iculars of which see the accompanying table. 

CONDITION OP FAEM-ANIMALS. 

Beturns of the condition of farm-animals indicate a general state of 
lealth and thrift above average. Feed has been abundant, except 
u sections where little or no precaution is taken to store up hay for 
vinter. Bxcept among hogs, tiiere has been no prevalent epizootic, and 
ocal diseases reported are mainly either lingerings of chronic ailments 
)r euphemisms for emaciation and death occasioned by want of proper 
bod and attention. 

HoBSES. — Horses have enjoyed a general exemption from unusual 
liseases. Mild forms of catarrhal disease, with occasional cases of lung- 
ever, are reported from northern latitudes ; and from the South more 
requent mention of similar diseases aud local losses from blind-stag- 
gers — ^less frequently from glanders ; and in the Mississippi Valley a few 
;ases of charbon. 

G ATTLE.-No county reports a condition below average in New England, 
ind only oue in each of the Middle States. In the ^uthern States the 
condition has been better than usual for that section ; but the cruelty 
ind bad economy of neglecting due provision for shelter and winter- 
'eeding are quite apparent. The old story is repeated of exposure and 
starvation, resulting in deaths on an extensive scale, and in far greater 
osses from emaciation, engendered disease, and retarded growth in the 
mrviving. Facts show tlmt in many localities in the mild and produc- 
:ive South Atlantic States stock-raising is far less profitable than in the 
extreme Northern States, where the cold of winter is intense and cattle 
lave to be fed from the bam six to eight months in the year. The 
)bvious reason is that in the latter States due provision is made to pre- 
sent direct losses by death, and far greater indirect losses by emaciation, 
n^eakened constitutions, and engendered diseases, and from exposure 
uid want. The return from Taylor, Georgia, reported that from these 
causes alone, out of a herd of 500, 150, or nearly 43 per cent., had died, 
md they were " still dying.'^ This is perhaps an extreme case, but other 
ocalities, and not a few, report results scarcely less disastrous. In the 
N^orthwest and West a superior condition was generally reported. In 
:he five States north of the Ohio, and those west of the Mississippi, 
scarcely one in ten of the returns have been unfavorable. 

Diseases. — ^The only disease extensively reported is starvation, and 
that is confined to the mildest and most productive portions of the 
country. No disease of any kind is reported from New England or New 
JTork. Pleuro-pneumonia has prevailed to a limited extent in Burling- 
ton, New Jersey, and Baltimore and Montgomery, Maryland. The prev- 
ilence of abortion and milk-fever was noted in a few localities. Black- 
leg is reported to a limited extent from all sections of the country. 

A report from Laurens, Oeorgia, says : *^ There has been a great loss 
)f..cattle from what owners call * murrain;' but I think it is emaciation 
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from much exposure aud short feed during the cold lYlnter." A disease 
was reported uuder the same name, and perhaps induced by similar 
causes, in Catoosa also, aud in one county each in South Caroliua, Texaft, 
Tennessee, West Virginia, and Kentucky 5 two in North Carolina, Ala- 
bama, Xjouisiana, Missouri, and Nebraska ; three in Virginia, and ^Te in 
Arkansas. 

A disease designated as " black-tongue," or " sore-tongue,'^ has be^n 
reported from a few localities in Mississippi, Georgia, Arkansas, Ken- 
tucky, Tennessee, and Illinois. The return from Johnson, Illinois, 
reports that the disease is new to that section, and gives the followiug 
particulars : It first appeared in the autumn of 1876 in several localities 
about the same time. Its approach was indicated by apparent inability 
to take food into the mouth. This was soon followed by swelling of tbe 
throat, stiOGaess of the jaws and limbs, tenderness in the feet, and rapid 
emaciation. A disease, not named and described as new, fatal in its 
results, showed like symptoms in Georgetown, South Carolina, and 
Lewis, Kentucky. On the Pacific coast, the same or a similar disease, 
<^ not understood," appeared and excited considerable alarm. The report 
from Wasco, Oregon, described it as first manifesting itself by a slight 
swelling on the lower jaws, close up to the head. This extends over the 
entire head, which becomes enormously large. The alfected pine away; 
and if the disease is left to run its course, it terminates &tally. Most 
of the attacked had been shot, through fear that the infection might 
prove contagious. The disease seemed to prefer for its victims c^e 
on the range in good condition. 

Gases of charbon were reported in two parishes in Louisiana. 

In Etowah, Alabama, evidently from semi-starvation, diseases of fum- 
animals were prevalent. Besides heavy losses from <^ bloody mairainy'' 
" hollow-horn,'^ "hollow-tail," &c., very many milch-cows died firom some 
mysterious difficulty in calving. "They are in great agony for from two 
to six days before they are rid of the calf. Afterward they recuperate^ 
eat, give no milk, and, within five or six days, die." There was atoo 
unusual fsitality among milch-cows in Shelby, ascrit)ed by the fanners to 
" hollow-horn" or " hollow- tail ;" but our reporter surmises that hollow- 
stomach, with want of due protection from cold and storms, was the troe 
source of the fatality. 

The return from Caldwell, Texas, tells that, as a coasequeuce of ex- 
posure and starvation, all cattle recently imported from Uie North, and 
about 10 per cent, of the native stock, including " nearly all cows that 
were pregnant," died. 

An unknown disease, often resulting fatally, prevailed in the aatanm 
in Benton and Montgomery, Iowa ; Nemaha, Kansas, and four counties 
in Nebraska. In all these localities it is attributed to feeding on smatty 
com or dry corn-fodder, or the excrement of grasshoppers on the fodder. 
Our correspondent in Gass, Nebraska, thinks it is caused by the too 
sudden change from the juicy prairie-gi*as8 to the dry corn-fodder, and 
especially for the reason that the disease does not occur in cases where 
rye sown among the corn is sufficiently grown to be nipped when tiie 
cattle are turned in. A like opinion is expressed in the rei)ort from 
Madison. 

Losses, — As a rule, cattle properly protected and fed have wintered 
with gain rather than loss. Among those left to provide ti»*ir own 
shelter and food the loss by death, while relatively lejss than in more 
changeable and severe winters, has been absolutely great, and in the 
surviving the loss of everything except life itoelf has l^n enormous. 

Skbsp. — Sheep are in medium condition, having soffieied less than OMal 
^^«kn in regions where they are not properly ftd and sheltered. In por- 
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tions of California, owing to tlio failure of the nsaal amount of rain, 
heavy losses have resulted from lack of feed. In Kern, there was no 
feed outside of alfalfa-lands ; 25 per cent, died of starvation, not over 5 
per cent, of the lambs had been saved, and thousands of sheep had been 
sold at 37^ to 50 cents per head, to be driven to Nevada and Oregon. 
In Stanislaus and southward they were reduced to the starvation point 
and dying rapidly; had been sold as low as 13 cents per head. In San 
Diego one-third in many flocks had died. 

Diseases, — No extraordinary diseases have prevailed. In all sections, 
in localities where the necessary means of prevention and cure have 
been neglected, foot-rot and scab had been perpetuated. Grub in the 
head is noted in a few localities in Ohio. In the Southern States the 
disease called *' rot" is frequently noted, particularly in localities where 
sheep " are not well cared for.'' In the same section, next to exposure 
and starvation, *' dog-slaughter-' is the most pestilent disease, and the 
one which has more influence than all others in discouraging sheep- 
husbandry. 

Remedy for scab. — Oalifomians recommend, as the cheapest remedy, and 
as elfectual as any, a dip made from lime 1 part, and sulphur 2 parts, 
boiled together until both are dissolved; then reduce with hot water, 150 
parts to 1, making the temperature of the dip 112o Fahr. They dip 
by swimming the sheep through a trough of the following dimensions : 

24 feet long, 8 inches wide at the bottom, 30 inches at the top, with 
an inclined platform at one end for the sheep to drain upon, the liquid 
passing back into the trough. A half-barrel of lime and one barrel of 
sulphur is sufficient for 1,500 sheep. The sheep should be dipped 
at shearing, and again ten days after. They should be kept from the 
old yard and placed on a clean range. The cure will be permanent, 
unless they again come in contact with diseased sheep. In Humboldt 
about 25 per cent, have the scab. ' Most of the sheep are shorn twice 
each year. After being shorn, diseased flocks are dipped in a strong 
decoction of tobacco. One dipping generally does till the next shearing. 

Losses. — The localities and causes of the heavier losses definitely 
reported were as follows : Disease of the throat : Jackson, Mississippi, 

25 per cent. Diarrhea or purging : Loudoun, Virginia, and Campbell, 
Tennessee, 15 i)er cent. ; Lake, Illinois, 10 per cent. Scab : £[autman, 
Texas, and Taylor, Iowa, 10 per cent Scab and hunger : Bee, Texas, 
15 to 20 per cent. Rot : Wilkes, North Carolina, Union, Georgia, and 
Morgan, Tennessee, 10 per cent. ; Monroe, Tennessee, 30 per cent. Foot- 
rot : Some flocks in San Jacinto, Texas, 50 per cent. Foot-rot and other 
diseases: Licking and Morrow, Ohio, 10 per cent. Exposure and hun- 
ger: Oaston, North Carolina, and Kosciusko, Indiana, 10 per cent.; Clai- 
borne, Louisiana, and Hillsdale, Michigan. 20 per cent. ; CJay, North Car- 
olina, and Navarro, Texas, 25 per cent. Wolves : Freeborn, Minnesota, 
20 per cent. Wolves and dogs: Nodaway, Missouri, 25 per cent. Dogs: 
Craighead, Arkansas, 15 i>er cent. Causes not known or not named : 
Harnett, North Carolina, and Marion, Kentucky, 10 per cent. In flocks 
of 200 or more, in Carroll, Kentucky, 20 i)er cent. 

Extraordinary losses of spring lambs were reported in Prince George's, 
Maryland ; Grenada, and Greene, Mississippi ; and Monroe and Blount, 
Tennessee. 

SwiKE. — Diseases. — In New England, where hogs are kept in small 
lots, and usually well cared for, no disease prevailed the past year. In 
Columbia, New York, about 5 per cent, of the hogs died of lung-disease, 
afioribed to want of cleanliness in their pens. A <^ peculiar disease," by 
wkiQh tke affected nddenly beorane eore in tlie back and hamsi and 




103 RKPQRT OF THE COMMISSIONER OP AGRICULTUBE. 

lose tlio use of thoir liiud legs, prevailed thronghout Ohataoqnai h 
Burlington, New Jersey, 10 per cent, died of *' the scours." 

Pennsylvania constitutes the northeastern border of a vasfe legiim 
infected with hog diseases, most of which are classed nnder the name of 
cholera. In this State 7 returns in 45 report the prevalence, to a grato 
or less extent, of disease so named ; Maryland, 3 in 16 ; Yirginia, 15in 
CO 
08 
ana, 

West Virginia, 5 in 34 ; Kentucky, 36 in 43 ; Ohio, 26 la 57 ; Indiaiift, 
37 in 42 ; Illinois, 47 in 01 ; Iowa, 35 in 65 ; Missouri^ 58 in 68; EaiuiB, 
10 in 41 ; Nebraska, 11 in 30. 

The following are the principal diseases reported under other names 
or no name : A disease reported in dilTerent localities under difiereAt 
names — such as " new," " unknown," " very different fh)m any heretofion 
known," " diphtheria," "sore- throat," "head and neck disease," "moofli 
and throat disease," &c. — but the descriptions of which imply idoatityy 
is thus described in the return from Lauderdale^ Alabama : 

It is principally confmcd to the iiiouth, throat, and lungs ; hut often afieota the kid- 
neys, occasioning copious discharges of bloody urine. In its first stasea the montlL 
and tongue are much ulcerated, so that the hog cannot take usoal food, being imdiie 
to masticate even a tender apple. Within three or four days a heavy conghinir tauntHf 
the lungs become badly ulcerated, and in many cases entirely consumed. At uiiittRO 
groat thirst prevails, and the hog -will lie around near or in the water until death, u 
some cases they continue to live tifteon days without seeming to take any noniiahnMnt 
In some localities 80 per cent, of all the hogs have died of this disease. It madaiti 
appearance here in July, and is still x)revailing to a limited extent. It has thu fiff 
proved incurable. 

In Ohio, Van Wert, the affected are taken with a cough, become sta 
pid, refuse to eat, and have great difficulty in breathing; ^Hhey blow 
and throw up, leave the herd, linger around, lie down, and seldom gec 
up again." The time between the attack and death ranges from one to 
fourteen days. In post-mortem examinations the lungs are found to be 
rotten, and to emit a very offensive odor. In Preble, " some do not live 
more than twenty-four hours after the attack, while others linger along 
for several days. The lungs at death are usually entirely gone.** The 
report from Iroquois, Illinois, states: 

We have had among swine a disease new to us, which has taken many hogs of ftU 
ages, but is perhaps more prevalent among largo fat hogs. The Urst symptom is ft 
cough ; in a shoi-t time they are troubled to breathe, and three out of four die within 
a period ranging from twenty-four hours to six days. Ou examination, after death| 
their lungs seemed to bo the only part diseased. In some cases one lung will be entirdj 
gone and the other swollen and nard, of a blue or purple color, and when cut into a 
a kind of yellow frothy matter springs out. 

This disease, or a disease attended with like symptoms and resnlts, 
is reported as occasioning a loss of 25 per cent, in Brunswick, Virginia, 
of 90 per cent, ia Kewberry, South Carolina, of 4,000 in Saint Glair, 
Alabama, and heavy losses in Lauderdale; also as more or less fifttal, 
without definite specifications, in Eapides, Louisiana; Howard, Ar> 
kansas; YanWert and Preble, Ohio ; Elkhart, Indiana ; llock Island, 
Grundy, Carroll, and Iroquois, Illinois; Richland, Wisconsin ; Muscatine, 
Iowa; Pemiscot and Clinton, Missouri ; and Cass and Dodge, Nebraskai 
In Brunswick, Virginia, a few recover; in which cases, as soon as con- 
valescence begins, every particle of hair comes out, and the skin breaks 
out all over in sores." 

In Georgia, Union, a nameless disease prevails, which covers the 
^ttaeked with sores resembling the eruptions of small-pox. In LamenSi 
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large losses resulted from a disease called *^ yellow-sweat." Its preva- 
lence is attribated to alack of green food, since hogs which run in fields 
of winter rye and oats are not subject to it. 

The prevalence of *' thumps ^^ is noted in Columbia and Santa Eosa, 
Florida; Cumberland, Kentucky; Lucas, Ohio; Martin, Indiana; Boone, 
Missouri; Browu, Kansas; and Pawnee, Nebraska. 

Pneumonia, in Boyle, Butler, Scott, Bracken, Meade, Spencer, and 
Livingston, Kentucky; Greene, Ohio; Brown, Indiana; Perry, Schuy- 
ler, Warren, and Grundy, Illinois ; Wayne, and Saint Francois, Mis* 
souri; and Chautauqua and Allen, Kansas. 

Bed mange, in Bienville, Louisiana; Titus, Hamilton, and Wood, 
Texas ; and Bradley, Newton, Sevier, and Ouachita, Arkansas. 

Quinsy, in Decatur and Grant, Indiana ; Benton, Grundy, Hamilton, 
Jones, Marion, Mills, Sac, and Webster, Iowa; Livingston and Laclede, 
Missouri ; Smith and Eepublic, Kansas : and Webster and Cass, Nebraska. 

Diseases resulting from worms, in Bureau, Jackson, Grundy, Sanga* 
mon, Hancock, and Fulton, Illinois ; Sherburne, Wisconsin ; Livings- 
ton, Pike, Wayne, Johnson, Lincoln, and Stone, Missoiri; Johnson and 
Lyon, Kansas; and Corning and York, Nebraska. 

Lung-fever or lung-disease, in Tazewell, Macon, Montgomery, Carroll, 
Clark, and Ogle, Illinois; and Benton, Chariton, Pettis, and Clinton, 
Missouri. 

In Ohio, the prevalence of blind-staggers among hogs is reported in 
Morrow, and of black-tooth and scurvy in Lorain. 

In October and November a strange and fatal disease prevailed in two 
localities widely separated in Sauk, Wisconsin. In every case of attack 
death followed within twenty-four hours. The symptoms were, loss of 
appetite, stupor, and purging. In Walworth there had been greater 
fatality than for years, the cause of which could ^^not even be guessed 
at." Young pigs died in large numbers; also sows about the time of 
farrowing. In Wisconsin there was some fatality among fat hogs from 
an unknown disease, which deprives them of the use of their legs. 

In Sherburne, Minnesota, some hogs lost the use of their hind legs, 
and pined away until worthless. These effects are attributed to kidney- 
worms. 

In Woodson, Kansas, a disease resembling piles destroyed 25 percent, 
of the pigs dropped in cold weather. "The rectum protrudes and 
appears much inflamed ; the pigs become poor and lank, and though 
they continue to suck and eat with a good appetite, the disease pro- 
gresses until it terminates in death." Doniphan reported large losses 
by a new disease. Post-mortem examinations showed diseased lungs, 
liver, and brain, and, in some cases, "ugly-looking worms in the neck." 

In Merced, California, a new disease, mostly limited to hogs in good 
order, had appeared. The attacked lose the use of their fore legs, drop 
on the breast, and die within twenty-four hours. 

Preventives and remedies. — Our correspondents in different localities 
report various antidotes and curatives for " cholera," as they have for 
years, but certainly no speciflc has been found. It is possible that some 
gleams of light may come from a publication of their views. 

In Beaufort, North Carolina, the reporter, reporting that 10 per cent, 
of the hogs over, and 20 per cent, of those under, one year old have died 
of cholera, so called, adds : 

I keep a trooj^h, to which my hogs have access, well supplied with ashes, salt, and 
sulphor. The disease has heen very fatal amoDg the hogs of my neighbors, aud of tlio 
tenants and laborers on my farm ; bnt though I keep a largo number, none have bcoo 
affected except seTcn sucking pi^, all of which died. 
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Our correspondent in Wayne, Oeorgia, reports : 

Cholera has been raging; ever since Ootober. In some neiKhborhooda it hm klDod 
nearly all; one man lost all but out of 170; another, all but 1 ont of 93. AU Um 
remedies applied have thus far foiled to aire; but I bclioYo that com boiled in wood 
ashes or potash is a preventive. Once or twice a week I have fed my hof^B on cornio 
prepared, and while my neighborB' hogs have died at a rapid rate, I have not lott A 
hog. The general loss is estimated at 50 per cent. 

Tiic report from Simpson, Kentucky, stating that Iiogs in that section 
arc generally regarded as the most proiitable farm-stock, adds : 

A:^ what is known as cholera is the prevailing disease, I will give the experience of 
five or nix good fanners in my neighborhood. A few years since we were induced to 
believe that crude petroleum was a good thimg to promote the health of stock of all 
kindi!, and oniiecially of the pig. We use a common tin sprinkler, and occasionally 
give them a thorough oiling. When not threatened with the disease, once in two or 
three months is sufiicieut. We also x>ut the petrolenm on corn fed to them. The xesoll 
is that for five years not one who has practiced this has been troubled with diwwgftd 
hogs ; and that, too, when disease and death have surrounded us. These faxmonkeep 
severally from 75 to 200 hogs. Wo are thoroughly convinced that petrolenm is an 
effectual preventive. 

A correspondent In Du Page, Illinois, reports that his hogs, iu common 
with others in the locality, were attacked with cholera last September, 
After about 20 of his best shoats had died he gave the surviving a 
plenty of charcoal in thei| slops, and it operated as an effectual core. 
This is confirmatory of the first of the following extracts from Indiana 
reports : 

Be Kalh : The best remedy is a mixture of charcoal and soda, given in bran, or any 
other way the hogs can be induced to eat it. Decatur : The only remedy that has done 
any good is f urpentiue iu slops. As a preventive, a teaspoonful is given to each hog 
twice a week ; as a cure, the same dose daily. Tipjyecanoe : I had a pair of very fine 
BOWS aUocted ax>parcntly with the worst form of the disease called cholera. They were 
so reduced by purging that they could not stand. They were cured by adminlsterfauF 
largo doses o( t;oft soap. They seemed to crave it, and would cat it long after they refoMd 
corn or the best of sweet milk. The recovery was perfect. This unexpected result 
seems to sustain the theory of a neighbor, that worms in the intestines arc the caase of 
the disease. 

Our correspondent in Pope, Illinois, reporting a loss of 30 per cent, in 

the county, says : 

My hogs have not been affected with the disease for years. I have given them warm 
soap suds once or twice per week. Whether this has lieen a preventive I will not say; 
but the disease has prevailed in the herds of my neighbors. 

In Oakland, Michigan, ** thumps," popularly credited with causing the 
death of 10 per cent., is believed to be caused by undue heat and impure 
air from close confinement in tight pens. From Tuscola, also, the report 
states : *' Kow after sow is losing her entire litter, and we are unable to 
ascertain the cause ; but I think one cause may be found in the fact that 
a great many breeding-sows are kept in close pens, and so do not get 
sunicient exercise.'' 

The report from Grundy, Illinois, expresses the opinion that pneumonia 
results from penning hogs in such a way that, during cold night«, they 
arc allowed "to pile up one above another ; '' the consequence is that 
those underneath, after becoming heated and getting into a state of 
perspiration, rush out into the cold air. The same report states that a 
mixture of copperas and sulphur, put in the swill, results in expelling 
?rorms from the intestines and generally improving the physical condi- 
tion of hogs. In Dallas, Iowa, the farmers who allow '' too many hogs 
to sleep together have suffered the heaviest losses ; " and in Camden. 
Missouri, " hogs that have had clean, roomy pens, pure water, and sound 
Train have generally escaped disease.'' 
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tse». — ^Tbe Eastern, Middle, Lake, and Pacific States report Bcarcely 
osses beyond those from ordinary casnaltiea. The exceptions to 
ir« ill Maryland, where a loss of 15 per cent, in Montgomery and 
Charles and Worcester is attributed to cholera. In the interior 
embracing Kentucky, Indiana, Illinois, and Missouri, and in the 
a borderiDg tho Qulf, the losses are very heavy, involving a large 
on of the entire area. For the most part lofisea are not specified in 
Its ivLich report no disease or special canse, and therefore the per- 
ge i-hielly repreaentB extraordinary losses ; that is, losses from dis- 
starvatioii, and ill treatment. Taking the numbers and average 
'8 returned for the lat of January, 1877, as the basis of calculation, 
erccutage, numbers, and values of the losses, during the year end- 
V.pril I, in the several Btates vitbin tbo area named, as indicated 
lufiually full returns, are as follows : 
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COTTON INVESTIGATION. 

Tho cottou crop deservedly claims the attention of tlio indastrial 
world, not because it represents more money- vjilue than any other agri- 
cullural product, for corn and hay each exceed it, and wheat equals it; bat 
because it is the largest export product, the largest crop of the Soutb, 
and one that must ever exercise an important influence upon the indus- 
try of tliat section. Meat-production also largely surpasses it in valoc, 
and the surplus of meat-production exported comes next to tho figares 
of cotton exports; and when rotation and rational culture shall rule iu 
the agriculture of the future, and home manufacture shall restrict exiwr- 
tation of raw material, the meat exports of the cotton States alone 
may equal the foreign shipments of the coveted fiber. Meat and bread- 
stuffs together surpass cotton in value of exports. 

There is no j)ortion of the world occui)ied by civilized nations, and 
probably no ecjual extent of the earth's surf;ice, so peculiarly suited to 
cotton-culture as the States of the Gulf coast. There are large areas 
with the requisite soil and the high temperature required, but with these 
essentials the necessary degree of humidity is rarely combined in so 
complete equilibrium. It constitutes an advantage which virtually gi\'e8 
the monopoly of cotton-production to the United States. The policy of 
Great Britain has ever been to obtain a controlling proportion of raw 
material for her manufacturers from her own colonies, and to this end 
her Cotton Sup])ly Association has searched tho world over for cotton- 
fields that would make her indei)endent of this country. This is a uat* 
uraland laudable ambition, a means of self-protection, and the highest 
measure of " protection " she could institute; for while she commends 
free trade to other nations, she finds in it the highest form of protection, 
precisely as she built up her manufacturing system by restrictive duties 
up to a period when the o[)posite i)olicy tended to secure a continaance 
of the superiority thus wisely gained. When debarred from our cotton- 
fields by civil war, the nx-eijits from India were increasing under the 
stimulus of this self-protecting effort ; yet w^ith a cotton famine in Man- 
chester, and starvation threatening the spinners, the increase from 3W|- 
000,000 pounds in 16G1 to 500,000,000 in 1804 was less thau the advance 
from 1857 to 1801. In the very first year of peace in this country these 
imports declined one-eighth, though they rallied in 1800 to 615,000,000, 
the highest tigures ever attained, and rapidly declined afterward to less 
thau hair that<iuantity. 

In ISoS and 18G0 the n^ceipts from America constituted four-fifths of 




of India ^lotwoa h;ul iallen to 18^ per cent. 

Tlu: pri(!(.', as an index of quality, tells tho story of India-s inability to 
compere with the United States. The average value per pound, in i>enoe, 
of liritish imports, is thus given : 
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American seed and American planters have iu vain been introduce<l 
nto India; the fiber inevitably deteriorates, becomes short, dry, harwh, 
mri hrjttle, with a low rate of yield. 
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With an assured market, constantly enlarging with the augmenting 
requirements of extending civilization, the American cultivator is by 
no means uniformly happy. Protesting that the demand could never 
be supplied under existing deii)oralization of labor, he has seen the 
price decline 37 per cent, by an increased product in a single year of 38 
per cent. Declaring that 3,000,000 bales could never again be produced, 
4,500,000 appear before his wonder at the rapid recuperation has grown 
old. He has learned, if an apt scholar, that 10,000,000 can be attained 
within ten years, if such a quantity shall be needed for the world's con- 
sumption. He should know that, when restorative culture shall take 
the place of exhaustive cropping so long in vogue, such a crop can 
easily be had upon an area not greatly larger than that now cultivated. 

As no one can doubt the ability of this country to supply all that may 
be needed for a period running far into the future, the important point 
of i)rofitable culture is to be settled. For ten years i)ast it has been the 
constant endeavor of this Department to aid the thinking, progressive 
cultivators of cotton in their endeavor to break up the spoliating prac- 
tice of exclusive and continuous growing of "white crops," of corn and 
cotton. Not that cotton in itself is necessarily an exhausting crop, if its 
stalk and seed are returned to the soil; but in a climate with sunlight 
so intense, with the clean culture essential to the growth of cotton, 
there is waste by the decomposition of organic matters suflQcieut in a 
single season to feed several crops. Pease in light soils, red clover in 
clays, or lucerne in deep, rich, well-drained lands, would supply essential 
parts of a rotation that would give a wealth of animal products and a 
nearly doubled yield of cotton, derived from animal manures, the green 
manuring of vegetable decomposition, and the saving of onuch of the 
serious waste of valuable humus in continuous clean culture. 

THE EECENT INVESTiaATION. 

Few are aware of the rapidity of the recuperation in cotton produc- 
tion since the prostration of the war period. It is not generally known 
that the aggregate product since 1865 exceeds that of a similar period 
prior to 1801. If we include the crop of 1876, the excess of its produc- 
tion in the period of twelve years, from 1849 to 1860 inclusive, over the 
former period, is about 2,000,000 bales. 

Leaving out the large crop of last year, the statistics of which are not 
yet-complete, similar periods of eleven years make a comparison also 
favoring the production of the later. The aggregate of the croj) move- 
ment of the former is 36,160,117 bales, or 15,869,176,015 pounds, averag- 
ing 3,288,101 bales per annum, or 1,442,652,419 pounds. A similar state- 
ment for 1865 to 1875, inclusive, reads, 36,331,582 bales, or 15,039,344,833 
l)onnds, averaging 3,302,871 bales per annum, or 1,449,031,348 pounds. 
An average increase of nearly 15,000 per annum. The great crop of 
1859 was but 2 per cent, larger than that of 1875. Three crops since 
the war are each larger than any prior to it, with the above single excep- 
tion ; these are, in order of size, 1875, 1870, 1873. The crop of 1872 was 
larger than that of 1858, and every crop preceding the latter is sur- 
passed by every crop of the seven past years, with one exception, 1871. 
This is a remarkable result, which is a surprise to planters themselves, 
and an indication of what can be accomplished in the future when the 
cotton area shall bo an essential part of a rotation, and fertilizers shall 
bo not the least important product of the plantation, and two bales are 
made to grow where one grew before, as can easily be accomx)lished on 
many acres of present slovenly cultivation. 
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Tbo OetaiU of production diiriD;; tbe two periods named are tlim 
givcu, tbo pounds per bale being tbo average iiet weigbt of Liverpool 
leccipts, wliicU iuclude a large iiortion of each crop : 
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Ifino yoiirs ago an investigation ^as UDdertakon tbatHboirea abont 
foui'-dftlis of tbe arable culture of tbe cotton States to be cotton and 
corn, of ^'bicU cotton occupied tbe larger area, in tbe proportioii of 41 to 
38. Tbi3 may not bave been precisely accurate, but it properly repre- 
sented cotton 08 occupying the larger area. It was also ebown that 
wages were less than in 18U0, and labor less eOicient ; that a small pro- 
jiortiou of laborers took money wages, tbo prevalent practice being what 
is usually known ns tbo " sbare system," a partnership in which labor 
wrought without direction and capital was advanced without secaritj'. 
There was some disposition of freedmen to secure laud, but littJe success 
in creating the means of payment. As a matter of conr^ie, there was a 
general reduction in tbo size of farm-holdings. 

For the purpose of comparison with tbe report of 1808, (see last arti- 
cle in tbe annual rohime of 1S67,) circulars were issued t«>couDtyoone- 
ppoodcDts in January, 1377, aud information sought upon tbe foltowhig 
lK)iuts, viz : 

1. The number of bales produced in tbe county in 187G. 

2. Number of acres of cotton cultivated. 

3. Itatio of incroase or decrease of acreage since 1873. 

4. Tercentago of area, respectively, in cotton, corn, and other cropp, 
(the latter t.iken collectively.) 

5. Fertilizers, pr(»portioD of area fertilized, kinds used, rate of applica- 
tion, and pricpfi. 

(i. ('hanges in modes of cnltnrc or implements used. 

7. Tendency as to size of plantations. 

8. Prices of labor. 

y. I'l-oportion hired for cash, renting, or working on fsbarca. 

10. Proportion cultivated, respectively, by black and white labor. 

11. Percentage of negro cultivators who own the land they cnltivtitc. 
lli. Cost of producing cotton in 1870. 

1-'' Average price iu homo markets. 
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14. Examples of large yields and best farms. 

15. Varieties .of seed preferred. 

IC Tendency as to production of homo supplies. 

Answers were received with estimates covering about half the entire 
area in cotton, each State having from three-eighths to five-eighths of its 
field of production represented. They indicate great progress since the 
first investigation was made, showing that the labor of the freedmau is 
steadier and more efficient, a larger- proportion of white labor is repre- 
sented in the crop, and a larger production is obtained per hand. Farms 
continue to decrease in size. The use of home-made composts is in- 
creasing. There is greater economy of the fertilizing resources of cot- 
ton-seed ; a larger proportion of corn to cotton ; more interest in im- 
proved implements ; a larger proportion of homo supplies of meat ; and 
a disposition among advanced cultivators to adopt a rotation, and to give 
to domestic animals a higher place in the farm economy. Not that these 
reforms are far advanced or equally essayed. Where white labor is in- 
creasing exists the strongest tendency toward the use of labor-saving 
implements. In many of these points little more than a promising be 
ginning has been made. 

THE COTTON AREA. 

The first four questions were intended mainly to aid in a more accu- 
rate understanding of the area actually cultivated in cotton, and in- 
cidentally to show the local changes in cotton-growing and local dif- 
ferences in fertility of soil. 

The acreage of cotton has never been given in the census. Areas ot 
special culture have never been comprehended in the census schedules, 
nor the aggregate area in cultivation; the only returns made being the 
amount of land in farms and the proportion in " improved^ land, i. e., 
cultivated and fallow lands and permanent pasture. 

The first estimates of acreage published were issued by this Depart- 
ment. They were deduced from State averages of local estimates of 
yield per acre, knowing that direct estimates of the rate of production 
are invariably too high ; not in every individual case, but in averages. 
The returns of yield were closely scanned and modified where errors 
could bo shown ; but the result was somewhat too high, and the deduced 
area producing the given crop was therefore somewhat too small. These 
estimates were published for years, with annual modifications, by the 
commercial press, the yearly comparisons favoring the producer, the 
cn)p increasing, but the acreage apparently remaining nearly the same 
for a i)eriod of years, with some annual fluctuation. To these two 
causes are due a misconception of the real extent of the cotton-field that 
is much to be regretted. So apparent was this error, that, as early as 
1874, the publication of cotton acreage estimates ceased in these reports, 
and every opportunity for gaining data for correction was used. A multi- 
plicity of other statistical work demanded attention. No general system- 
atic investigation was undertaken till 1875, when the ditficult task was 
essayed, and in the monthly report for June the following important 
but inconclusive results were reported : 

We have obtained an actual census, wherever it was possible, for a given district, 
whether a large or a small portion of the county, both of bales iiroduced and the num- 
ber of acres upon which they were grown. Our correspondcuta were urged to avoid 
estimates and give only ascertained facts. So a census of a few farms would be taken 
here, a neighborhood there, and occasionaUy a larger district. The local ofhcers were 
in some instances enlisted in the work. The results are not complete, and are not 
deemed quite sufficient for an authoritative estimate which can be relied on in the 
fatore as a x>erfcct]y accurate basis of comparison ; yet they are too important to 1)e 
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This iLakea Hie iiveiago in ovur 10 per coot, ot tlie pottou-lirendth ot GcaT£la3.Sl 
ncrvB p4ir liali', while the ufTiciiil report of tlio Strnte of Georgia makes the unmbecSt 
aciei; itaults aluinHt cuactl.v alike, an in tlie reports of the areik of the present crop. 

Withont [icrtisctiiif; th<»te vatiiuateH, it ih fvideiil that f ho tnio ncreage of 1874 »»- 
not full v«ry much Kliort of three tiiiie« aa many uoicb ils n-«ro proiluced of bfjei ia 
ieT4,or »t li>;ist ll,IHMI.I10il iicres, (xiiMiibly ali^n a. little krt;er. Thia coircapoiiili 
with the miiisii of t'.iet* bn>ug1it tu our oliitervatiun auDually fur two years past. 

Tlie rtsults of recent iiivpstigatioiis render it certain tliat 3.15 acres to 
the bale may bo considered a liberal estimate even for so poor a seaiioD as 
187'L, TLo urciis ntportcd in tbe above table ateevidcotly rutber better 
than the average of each State, but still very near tlio rale of .yield for 
that year. Tbe yield of IS75 ivns tlie largest per acre, as well as the 
largest in ti^gie^nto (iiiantity, since the war. It was bat 2 per cent 
less than the largest crop liver prodnei-d, that of lSi>d. Its luaibed 
superiority was due to the lengtli of the season, killing frosts having 
been delayed, iu more suutheni districts, to the first n eek in December; 
a« almost uuin-cctidented date. The past season was also very favorable, 
but shorKir, with some deereaso in the yield \wt acre. 

The foIlowiiiB table of estiinates of the acreage and rate of yield of the 
crop of 1870 is presented as a result of niu" recent investigation in har- 
mony with tliose uf the past thrcH' sensoiis : 
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The (ignres representing rate uf j ield apprnxiniale a fair representa- 
luM of the ditl'erences of tbe I'ertility uf the present eotton-landd of tho 
several Stiites, execjit that Alabiima bati an exceptionally low rale, 09 
■"iirf8"'i;iii;'"')iidiliyii of ber crop in October, the general average being 
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80. There is muob worn land ia this State, but tbo central canohrake 
district is Bcarcely aarpasaed as a cotton-fleld. Mississippi is credited 
with a rate of yield for 1876 almost identical with the general average. 
In 1800 this State produced nearly one-fourth of the entire crop ; in 1870 
its proportion is one-sixth, jrown on one-sixth of the total acreage ; 
and this area, iu natural fertility, represents fairly the average fertility 
of tbe aggregate, beiug wade up iu part of the very fertile bottoms of 
the Mississippi and Yazoo, and the rotteu limestone soils of the counties 
of Warren and Hinds, together with the leas productire aplnuds of the 
sontbera and eastern portions of the State. 

The wonderfally productive alluvion of the Eed and Ouachita Hi vera, 
and the never-failing richness of tbo Arkansas bottoms, give to the 
present area caltlvated in Louisiana and Arkansas a high rate of yield ; 
and the selected virgin soils of Texas are of equal productiveness. South 
Carolina and Georgia have more of partially exhausted soil, of lower 
natnral fertility, which, without fertilization and good culture, would 
not average a fourth of a bale to the acre. Under present management 
they average nearly a third of a bale. Tbe North Carolina returns of 
yield for the past ten years have been quite hniformly higher than 
those of the other Atlantic States.* 

Tbe comparative importance of the several States in cotton-production 
seems not to be well understood. The commercial distribution by cotton 
ports leaves iu the obscure background tbe view of production by States. 
The progress of this industry, like that of most others in this country, 
is westward. In 1849 Alabama stood iu tbe front rank, with 22.8 per 
cent, of the crop, and Georgia ranked next, with Mississippi following 
closely. Scarcely an eighth of tbe crop was produced west of the Mis- 
sisBippi. 

Id 1809 abont three-tenths of the product came from beyond the Mis- 
sissippi. North Carolina had declined from 2.9 to 2,7 per cent, South 
Carolina bad fallen from 12 to 6.4, and Georgia from 19.8 to 13. Louis- 
iana had advanced A'om 7.2 to 14,4, and Arkansas from 2.2 to 6.8. At 
tbe present time more than three-eighths of the crop is grown west of 
the Mississippi, Texas making rapid strides, evidently destined in 1877 
to lead the column of cotton States. Some have hastily assumed that 
Texas already equals Mississippi in production, and that Arkansas and 
Lonisiana stand on nearly the same level ; but there is no evidence that 
the difference between 18.7 und 8.2 (iu Mississippi and Arkansas) has 
been annihilated in seveu years. The following statement gives the 
percentages of the crop produced by each State, as deduced Irom tbe 
census, with the estimated proportion in 1870: 
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While the rate of yield is sustained in the East by fertilization, it is 
still kept up in the West by opening fresh land. On the whole, it iscvi- 



* Our Beaufnrt corrceponiient hiijb: "Tlie nnmber ol' acrcH in cuttmi in t8T(i wait 
12,000. Tho averaso product in oue-bulf bale to lliu aero, OD«-Lalf uf all tlio land 
plaoted averages tbree-fourtha of a bale. That wLii-h fell under otie-ljalf bale roiii^ti- 
totodbnt a amall part of the area planted. I have a, personal liuow ledge of more tliaii 
tvanty farma, and only one of them fell under ouc-balf bale ; mont of thcui producRll 
trcxa two-tbirds to tbree-fourths of a bale per acre, and tlio Heasun was dcaidedly 
■lafoTontble. One-half bale per acre ^ives 12,000 acres planted." 
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dent that the yield per acre is larger than in 18G0, the tendency of fer- 
tilization, redaction of size of farms, and increase of white labor being 
toward increase of yield. Yet the diHeronce is not greut. In Missis- 
sippi, in 18G0, the area in cultivation exceeded that of last year by more 
than a half million acres. The entire area in cotton in 1S60 was cer- 
tainly not less than 13,000,000 acres. 

ACREAGE IN CORN AND COTTON. 

A comparison of the relative areas in cotton, corn, and other prodacts 
of agriculture betokens a gradual change for the better in the extension 
of (he area in corn, wheat, oats, clover, pease, as well as in fniits and 
vegetables, for homo use and shipment to northern markets. The dif- 
ference is noticed in all sections by our correspondents. 

When we consider the adaptation of this section to a range of prodnc- 
tiou including all the growths, cereal, textile, the fodder-plants, and fruits 
found in the temperate zone, together with a great variety of sab-trop- 
ical fruits and fibers, the proportion of cultivated area in cotton is sur- 
prising. 

It is the more so, as we remember that one-half the cotton is grown 
in a litUe more than a tenth of the total number of counties of this belt; 
that 93 of 759 counties in 1870 produced no cotton whatever; and that 
227 others from less than a thousand bales down to a single one. Com, oa 
the contrary, is grown everywhere as a prominent crop. There are 23 
counties in Tennessee that proiluce no cotton, and 4 of the 85 yield fonr- 
tenths of the crop. In >torth Carolina a large iK)rtion of the area is not 
adapted to cotton ; not a bale was returned in 1870 from 20 connties, and 
its distribution in the tide-water region is very unequal. The unequal 
distribution of cotton is shown in the accompanying map, (frontispiece,) 
on which the counties proilucing not less than 10,00.0 bales are marked, 
only 79 in number, yet aggregating 48 per cent, of the entire crop. The 
following is a condensed exhibit of this inequality : 

Per cent. Per eeat 

1H.:$; G8 comities yield 8L7 

U\,7; *2G counties yield 53.3 

^l\i>; 119 counties yield 74.5 

r)7. (> ; 51 counties yield 48.4 

lu Mississippi 20 counties yield ()7. 8; 43 counties yield :iSL2 

In Louisiana 14 counties yield 07.3; 37 counties yield 3i7 

In Texas 7 counties yield iW. 1 ; 1)8 counties yield 71. 9 

In Arkansas counties yield 34 ; 54 counties yield 6G 

In Tennessee 4 counties yield 40. 2 ; oH counties yield 39. 8 

The list of countii'S is as follows: 



In North Carolina "2 counties yield. 
In South Carolina 5 counties yield. 

In Georgia 7 counties yield 

In Alabama 14 counties yield 
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In view of tbese limitatious of cottQti-ciiUure, nud tbe prcsttrit tend- 
ency to iocrease of other prodacta, the fact that more than onc-tliird of 
tUo cultivated area of tec States is annually planted in cotton,as shown by 
reualts of tbe iuveRtigation, is a remarkable one in the history of tlie cnlt- 
aro of tbo " industrial " plants. Corn is credited with rather uioro tbnn 
foar-tenths of the acreage, and other crops, together, with oae-fonrth. 
Tho distribatioD is by the following percentages : . 
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The St.ates in which cotton most asserts supremacy are Lonisiana, Mis- 
sissippi, and Arkansas ; those in which corn is most prominent, Tennessee, 
North Cai'olina, Cioor^ia, and Alabama. Miscellaneous products claim 
comparatively mf)re attention in Tennessee, North Carolina, and Flor- 
ida. Of tlu' area in *' improved^ land, only about one-fourth is annually 
cultivated. In 1870 the reported area " improved^' was 138,635,313 acres. 
The present iirea actually cultivated is estimated at about thirty-four 
million acres, of which cotton has nearly twelve millions and corn over 
fourteen millions. The nearest percentages, discarding fractious, are: 
corn, 41 ; cotton, 34^ other crops, 25. This indicates au advance in nine 
ye^rs, in miscellaneous products, from 18 per centum to 25. 

FERTILIZERS. 

The use of commercial fertilizers for cotton is a practice obtainlDg 
since the war, and confined mainly to the Atlantic coast. The worn and 
partially exhausted lands of the older States responded to special fer- 
tilization in a gratifying increase of product ; and as the wages of labor 
ruled high, and farm supplies were dear, it was an object to make a 
heavy cash outlay for these aids to production, especially while prices of 
cotton continued high. Thus the exi)enditur6 for guanos and bone 
phosphates and superphosphates increased, the prices of cotton de- 
clined, and the outlay became a burden upon industry, often a partial 
loss of the investment by injudicious or excessive application. 

Nine years ago, in canvassing this subject, this Department depre- 
cated the injiulivions and excessive use of commercial fertilizers, moHt of 
which in those days cost far more than a fair estimate of their actual 
cash value, based ui)on the commercial prices of their essential conatit 
uents. The local resources for fertilization were briefly pointed ont, and 
shown to be abundant, accessible, and inexpensive. Among the sugges- 
tions presented were the following : 

Evory farinor shoiilil rely mainly upon his stock for mannres ; hogs shoalA be fk^ 
tened upon field-poase : cattle and horses should he penned ut night in deeply-littend 
^ardti. AccretioiiH to the mannre-pilo may he made from a great variety of souToe^ 
mcliuling all deoayiiip; v(>go.tahle and animal matt(>r, waste and wash from the kitclMn, 
muck from thn swamps, and jiiuo straw or leaves from the forest. 

Thcro arc many spt'cial fertilizers in this section ample for a per])etual supply of all 
possible drain upon the resources of tho soil. The coast-line from Virp^inia to Texas, 
including all the sounds, inlets, hays, and estuaries, has tin aggregate extent of thou- 
sands of miles, and every mile can furnish abundant stores of fish and sea- weed fiv 
mauurin«; adjacrent ilelds. Oyster-shell lime is also plenty and cheap in the tide-water 
re^jions. 

No mineral manure is more abundant than marl, which is found in the whole tid^ 
water section of the Atlantic coast, in the Mississippi Valley, and in Texas. It nnder- 
li(;s wide belts at various depths, often very near the surface; it is in many lucalities 
<5asily obtained in lar^^o c|uantities ; and its value, though variable, is nndonbted for 
applii-at ion inr soils needing lime. Gypsum can ho obtained from native beds at no 
great diNt.iiH.-c fioiii any locality in thi^ south. Lime is abundant in the monntain val- 
leys from Vir^rinia to Northern Alabama; and the "rotten-limestone" formations of 
x\lal'ama au<l MisNis.sippi an* unsurpassed for fertility. 

All t'losc Iiouu* resources should ho used in bringing up the average cotton yield 
from llM) to TiOO j>ounds per acre, and obtaining from half of the present acreage all of 
the liber mntled, leaving free a suHicinnt area to produce the bread, the fruits, the veg- 
etables, tbi' lu't'f and mutton necessary for the homo population, and a surplus of the 
lighter pro.hirr.-. loi' exportation. 

The profjrors made since 1808 in utilizing manj' of these resources 
has bren i.oiKiijlprable, in some sections very noticeable. The commis- 
^ioner of ajxi unillure of (Joorgia hfis been empowered by the State with 
<^hc inspi»ction (;f chemical fertilizers, and the prohibition of the sale of 

^?*hh>ss and iVaudulcut brands, which has had the effect to increase 
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the intrinsic value IG per cent., while the cost per ton has been dimin- 
ished 7 per cent. He reported the inspection of 48,648 tons in the sea- 
son of 1874, and 5G»590 in 1875, costing $2,481,048 and $2,640,203. 
The publication of these analyses and results of experiments, especially 
with composts, had the efl'ect to arouse caution against fraud, and to 
stimulate the exercise of judicious discrimination in the selection and 
skill in the composting and use of them. So positive has been this 
progress, that nearly half of the fertilizers in 1875 were so composted as 
to yield for every ton four tons of compost, deemed to be of equal value 
with the uncomposted fertilizer, adding twolold to the volume and 
value of every ton of commercial fertilizers iuspected by the State. 

The formula for a compost extensively used on cotton contains 750 
pounds each of stable-manure and of green cottonseed, with 500 pounds 
of acid phosphate or dissolved bone. Alternate layers of the stable- 
manure and seed, three or four inches thick, are each sprinkled with the 
phosphate after thorough moistening with water. When fermentation 
has destroyed the vitality of the seed, in three to six weeks, the layers 
are cut through vertically, and the whole mass well pulverized and 
mixed, and left for further fermentation. Satisfactory results are ob- 
tained by the application of 200 pounds in the openiug furrow and 100 
in the seed-drill. Some make a heavier application by sowing 400 pounds 
and applying 100 in the drill. If the ammonia of the manure has been 
evaporateil by exposure, 60 pounds of sulphate of ammonia and 40 of 
muriate of potash are used, with 650 pounds each of seed and stable- 
manure and 600 of phosphate. The cost, aside from home materials 
and labor, is from $7.50 to $10 per ton. 

The estimate of proportion of cultivated area fertilized was not uni- 
formly given, and may therefore only roughly approximate the truth. 
So far as they could be consolidated, the averages were 60 per cent, for 
South Carolina, 42 for Georgia, and 35 for North Carolina. If returns 
from every county had been received, it is probable the difference be- 
tween the South Carolina and Georgia estimates might be less. While 
some commercial fertilizers are applied in Florida and from the Georgia 
line to the Mississippi, it is true that the field for their sale at present 
is mainly included in the three States named. The percentage of area 
fertilized, as averaged, is 10 in Florida, 12 in Alabama, and 15 in Mis- 
sissippi ; and a large element of this small proportion is cotton-seed or 
composts. The proportion is scarcely appreciable in Louisiana and 
Texas, and in Arkansas and in Tennessee experiments in fertilizing 
are on too limited a scale to make a percentage. Our correspondent in 
Fayette, Texas, reports no fertilizers used, but expresses the opinion that 
manure would double the crops on uplands, while the bottoms may be 
rich enough without manure. 

The practice of fallowing or " resting ^ the land is a practical protest 
against the waste of continuous clean culture. The growth of grass 
and weeds shades and protects the surface, appropriates the ammonia 
of the atmosphere when plowed under for a crop, and restores to the soil 
its supply of vegetable matter wasted under the direct rays of a burning 
son. Our correspondent in Chickasaw, Mississippi, says: 

The cheapest and only practicable way of fertilizing lar<jo farms is to rest a portion of 
it one or two years, then torn under weeds, grass, and all vegetation while green. It 
G^reatl;^ improves it, and costs bnt little for a mrmer cultivating 1,1^00 acres. To attempt 
to fertilize much of it would take all his crop. Doing it fifty acres at a time, he would 
lie of old age before he could get round. 

It is beginning to be realized that it does not pay to cultivate the up- 
lands of any portion of the South, unless in marl and limestone sections, 
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without fertilizing systoinatieally ; auil some Lave learned that sach 
soils may be kept actually imi)roving by the use of cheap and accessi- 
ble home resources of fertilizjUion. Our correspondent in Geneva, Ala- 
bama, reports, " In 1870, planted 20 acres cotton in pine-land, without 
fertilizing, and made three bales ; 187G he planted three acres and ap- 
plied the manure of two cows, mare, and colt for three months, and made 
2,070 pounds seed-cotton." 

The tendency of farm practice is judicious and sensible in the direction 
of a greater use of fertilizers, greater discrimination in their selection, 
and superior wisdom in the mode and extent of application. In this 
they are following the teachings of this Department, which are found to 
coincide with the results of extended and varied experience daring the 
past ten years. While not discarding the use of commercial products, 
cultivators are learning to use them to supplement their domestic or 
native supplies, with due reference to the manifest defects of the soil to 
which their application is m:ule, and generally injudicious combination 
with domestic manures. The following extracts from correspondence 
will give details of this practice in all the States: 

NoiiTH Caiiolina. — Anson: Gii:iiio aud the pho8i)hates arc used. Ikaiifort : Honie- 
iiKulft luanun'H are cxtcuKivcly iLsed on aU plantations and fartuH ; coiiiiuerciaL ara 
:ip])lied on one-half. The kinds niorit \^tn^^l are the amnioniated dissolve^l boiieA, abont 
'JU<) i>onnds per acre. Tlie amount niMid has greatly decreaseil in the last two yean. 
CahiwfU : No commercial fertilizers used except on the tobacco-crop. Camden : Home-. 
made fertilizers generally ; cost from ^15 to $25 per ton. CaiaivlMi : 100 pouuda per acxe 
on cotton and wheat; commercial fertilizers in a limited quantity. Ckowasi: Very 
little except home-made and linte ; cost ij^IO per ton. 8onie gnano used, abpat SQO 
pounds per acre, costing .Sir>0 i)or ton. Cohtmhiis : IIome-ma<le fertilizers aro used on 
uU plantations, about ^o cart-loads por aero; commercial, j200 pounds per acre, coat (GO 
per ton. ('nmhcrland : l.'O pounds [)i;r acre, costing .$00 per ton. Duplin : AminoniiUed 
superphosphates, 150 to 2U0 pounds per acre when used alone, 75 to 100 ponnds when niod 
in connection with home-made manures. Acid phosi)hatcs are growing in favor, nsed 
in the same quantity. A mixtun* consisting of 250 pounds of line bono dnst, S50 ponnds 
of land-plaster, GO pounds sulphate of amiufmia, 40 pounds nitrate of soda, 100 ponndA 
of salt, mixed with (Miough rich earth to make a ton, costing about $15, is large^ nud 
f(;r cotton, :}00 pounds i)er arre, with results equal to tCo costly snperpboephates. 
Ammoniated superphosphate costs from $40 to 850 ])or ton cash, aud from $50 to fCO, 
or 400 to 450 pounds cotton, on crop time. Kdgccomhe: A compost of marl, lime, cot- 
ton-seed, stable-manure, aud earth is largely nsed, 200 t<» 750 bushels to the acre. 




iiere. Commercial nsed on cotton-lnnds ; cost ^W per acre. Greene : Almost every kind 
nsed ; about 200 pounds per acre ; prices average :^50 prr ton. Gnllford: The greatest 
]iart of the manure used is a compost made in the barn-yard. The ditI\Toiit kinds of 
connnercial fertilizers are applied to some extent, about 100 pounds per acre; prices 
from s50 to $75 per ton. JJarncit : For cotton, 100 pounds of guano are nsed to the acre ; 
cost 850 per ton. The use of commercml fertilizers is decreasing, and farmers aro rely- 
ing more on home-made fertilizers. Hertford: Various hinds; 125 pounds |>er acre. 
Hjlde : Composts of various kinds used. Iredell: All the different kinds of commercial 
aijd domestic nsed ; 150 to 200 pounds per acre in the row. Without some fertiliser 
eotton does not pay. Jones : Cotton-secjl is nsed, from 20 to CO bushels per acre, cost- 
ing 10 cents per bushel. Lenoir : Several yeai's ago fertilizers were purchased in large 
iiuantities; last year i;irmers used but little; they find that it does not pay; about 
one-tenth use 200 pounds per acre ; cost ^0. Lincoln : 150 tons used last year in this 
county ; 150 pounds per acre. Acid phosphate is composted with cotton-seed and stable- 
manure. From GOO to 70O pounds per acre of this compost is applied. Moore : Some used 
on cotton. Xanh : 1)50 pounds per acre of a mixture of 100 i)ounds reruviau guano, 100 
])onnds of dissolved bone, 100 pounds salt, and 50 pounds of i)last(T. It is a good manare 
for cotton or corn ; cost ^S^{ i^iv ton. Orange : Gunno and phosphates useil, from 100 to 200 
lK)nnds per acre ; cost ^.')5 per ton. Panquotank : Home-made manures almost exclnsively 
used. Person : iJam-yard and commercial used on the tobacco-crop ; 200 pounds per acre 
is applied ; cost .^00 per ton. Perquimunn : A number of kinds nse<l ; about 200 pounds 
])er aero; does not pay. Pitt: ]lom(^-niade manures are generally depended upon. 
loiean: llome-made are found to bo tlie best and cheapest, llatherford: All kinds 
nave been nsed ; about 200 pounds x>er acre ; cost $50 per ton. Turrel : On the largest 
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r of plantations a homo-uiadc compost is used. A few apply guano, 200 pounds 
re; cost $50 x)er ton. Wake: Gran;]:e fertilizer and acid x^l^osphate, 200 pounds 
re ; cost from $3-1 to §10 per ton. trarren : Varions kinds used ; 200 pounds per 

Wayne : A small part of the farmers use fic^iano ; cost $50 per ton cash ; $55 on 
»r a 450-pound bale of cotton. Wilson : All kinds ; about 200 pounds per acre ; 
;e cost $55 per ton. Y<idkin : None, except stable-manure made on the place, 
ra Carolixa. — Bamxccll : From 100 to 200 pounds per acre of phosphates (chiefly 
ed in the State) are used ; cost from $40 to $53 per ton. Beaufort : From 150 to 
unds per aero of gaano or phosphates applied ; price from $40 to $60 per ton. 
' : A dozen diiToreut qualities of fertilizers use<l, at an average cost of $56 per ton. 
don : Fertilizers are }::enerally used ; 150 to 300 pounds per acre ; prices from $50 
per ton. Colleton : 200 pounds of commercial fertilizers per acre ; cost $45 per 
sh, $05 on time. Edgefield: Fertilizers are used at the rate of lUO pounds per 
iverago cost $00 per ton. Fairfield : 100 pounds of supeq)hosphato are applied to 
re ; price from $35 to $60 per ton. Crcorgetoivii : A compost made of forest debriSf 
m and stable manure is chieliy use<l. Greenville : .On cotton-lands, from 100 to 
nnds per acre applied; some farmers use a compost of cotj;on-seed, stable-manure, 
oods* earth. Horry ; Fertilizers are used ; 200 pounds per acre. Laurens : 100 
9 x)er acre of Charleston phosphates ; cost $45 per ton. They are so much adul- 
1, that farmers are rejecting tnem, and using more home-made fertilizers. Lex* 
: 100 pounds per acre of phosphate ; price per ton from $30 to $60. Marion : 

and acid i)hosphate are the most popular ; 125 pounds per acre applied ; cost, 
$75 per ton, phosphate $33. Marlborough : Various kinds of fertilizers applied ; 
200 i>ounds per acre ; price from $50 to $60 per ton. Orangeburgh : All kinds used ; 
mnds average per acre ; $50 to $60 per ton. Sparianburgk : From 100 to 250 
A of fertilizer to the acre; $35 to $65 pcT ton. Union : Thosphato used; 200 

3er acre ; cost $35 to $55 per ton. 
uGiA. — Banks: Bone and super phosphate, about 100 pounds per acre, costing 
r ton. Bartow : Principally acid phosphate composted with cotton-seed and 
ard manure, from 200 to 300 pounds per acre; cost from $12 to $15 per ton. 
100 pounds of commercial fertilizers to the acre ; price, 400 pounds of lint-cotton 
1 and $3 per ton freight. Brooks : All kinds used ; cost $50 per ton. Butts: 
out brands used ; 120 pounds per acre ; price from $60 to $70 per ton, on time, 
vvton option. CaVionn: A compost of chemical and home-made manures most 
ir ; cost about $20 per ton. Commercial fertilizers are used ; 150 to 200 pounds 
ro. Campbtll : 100 pounds per acre of phosphates and superphosphates ; cost, 
rom $35 to $50, on time, $45 to $70. Catoosa : 150 to 300 pounds per acre of fer- 
I applied, costing from ^^ to $65 per ton. Carroll : Nearly all kinds used, 100 

pounds per acre ; price from $60 to $bO per ton. Black's compound is likely to 
ede all other fertilizers ; cost $6 per ton and labor of preparing. Clayton : 
100 to 200 pounds per acre used ; price $30 to $60 per ton. Clay : Extensively 
md very expensive. Cobb : About 200 pounds per acre on nearly all cottun-land8 ; 
cost $50 per ton. Coffee: Home-made fertilizers are almost exclusively used. 
.,%: All kinds used, at the rate of 200 pounds per acre, at a cost of $5 per acre, 
n : 70 per cent, of the farmers use home-made fertilizers. Dooly : 200 pounds jier 
osting from $50 to $80 per ton. Early : All kinds used ; cost from $40 to $60 per 
' from 400 to 430 pounds of lint-cotton. Elbert : From 100 to 250 pounds i)er 
(osting from $60 to $80 per ton. Emanuel : 150 to 200 pounds applied per acre ; 
160 per ton cash, or $70 credit, with cotton option at 15 cents per pound. Fayette : 
>ho8phates are used, 100 pounds per acre ; cost $50 per tou. Floyd: Nearly all 
used, principally on cotton, 250 x>ounds to the acre. Forsyth: 150 pounds per 

Franklin : Extensively used. Gordon : 150 pounds per acre. G^ctnnette : 150 
9 per acre, costing from $20 to $60 per ton. Habersham : Crops will not pay un- 
rtilizers are used. Harris : A mixture of guano, phosphate, bone, and plaster in 
150 to 250 pounds per acre. A cheap compost of phosphate, bone, and cotton is 
)y many. Heard : tYom 100 to 200 pounds per acre ; cost $50 per ton cash, $70 
le. Jackson : 200 to 400 pounds -per acre of home-made fertilizer and 100 to 
mmercial. Libarty: Used by a few farmers on tobacco-crop; cost from $50 to 
p ton. JAncoln: A compost of gnano, phosphate, and cotton-seed is most pojMi- 
>0 pounds per acn; ; cost from $55 to $()5. Macon : 100 to .300 |K}nnds per acre ; 
^35 to $60. Madison : All use an average of 150 pounds per acre, at a cost 
>0 per acre, Marion : Used to a limited extent ; 150 pounds per acre ; i>rico 
5r tou. Meriwether: 100 pounds per acre; cost from $55 to $60 per ton. 

: Superphosphate and home-ma<lo manures are used ; 150 pounds per aero of 
late and 500 pounds of domestic. Mitchell : Dissolved bono and guano. Mor- 
Extensively usecl ; 150 to 200 ]K)nnd8 per acre of commercial fertilizers and from 
300 pounds of compost. Murray : 150 to 200 pounds per acre. Muscogee : 150 to 
onds 4>er acre. Ogletlmrpe : Largely used ; 90 per cent, of it on the cotton crop ; 
nods per acre. Pike : About 75 pounds per acre for cotton and 40 to 50 pounds 
m. ikhlcy: All kinds used. JStewart: 125 pounds per acre. Talbot: Snecialfer- 
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tilizora aro used, coatinp ?()0 por ton, paying in cotton at 15 cents per ponnd. Ta^: 
ViO itouudii used to the acre, at an average cost of a1>ont 425 pounds of lint-cotton per 
ton. ThoutfiH: l.'iO to 'JOO pounds per acre. Ttrrrdl: 45 dii}*erent kinds nsed^atu 
iiverago (»f lOO pounds to the aero. fVashiiujton : From 100 to 300 pounds per sere. 
JVallou : ir>() to *2i)() por.u<ls per acre ; prico from §40 to ^70 imjf ton, payable in ootton 
at 15 ecntn per ponnd. ll'Uh:* : Various kinds u&ed ; cost of guano from $40 to |60 per 
ton, and from $00 to .^;»5 for composting fertilizoi-s. JVileor : 100 to aOO hundred 
pounds of guano pei- ;icre, costing from J^r>0 to §05 ])er ton. Whitfield ; Varioiu kinds, 
at an avtaago. ll'hitc : St ahlc-nuinurc generally used. 

Fj.okida.— (7(f//: All U8i> compost, (iadftdni : Commercial fertilizers have been 
nearly abandoned on aeeount of a dr. Iteration, and increased attention paid to the 
productioTi of domestic manures. IJilhhorovfjh : Farmers are beginning to look to the 
barn-yard for ft'itilizj-srs. JaclHon : 200 pounds applied to the acre; cocit $55 per ton. 
Madiison : Cotton-serd and stabb^-manure ; from 'M to TiO bushels of cotton-Bced person, 
worth from 5uS to ^10 ])er ton. StUHftr : 8wam])-muck cbielly. Santa Jiosa : Fertil- 
izers arc used to a irreater extent than formeily ; cotton-seed meal, in combinaiiOD 
-with mineral salts, is tlio inost valuable; from 100 to i»00 i>ounds to tho acre; ooit 
f 45 i)er ton. 

Al.\bama. — JWth : 100 ])ounds ]ier ar^re. JUiUovk: The use of commercial fortilizen 
almost entirely abandoned. Cotton-se<;d and home-made manures are gouerAlly nsed. 
From 50 lo 100 bushels of eotton-seed applied to the acre ; worth 10 cents per bnshd. 
liulkr : About *^00 pounds i)er acre? ; cost ^-m per ton. faVtoan : Both commtfrciattnd 
home-made are used, at a cost of ^'Z to .sS jM'r acre. Many fanners 2)urchase cbemioiili 
and make thrir own fertilizers, ar a cost of J^iiO per ton. f '!aif : Tho various kinds used. 
Coffee : But little exep]>t st;ibli'-manure and litt^Tof eow-lots. Coneruh : Cotton-Bi:edit 
used to some extent ; 15 to "Si bushels per acre ; prico KU cents per bushel. CrenskmB: 
On a few farms; from 100 to iiOO ]»ounds prr acre; eosr. from «liO to $70 pet ton. Dt 
Kalb: Commercial fertilizers are used, at a cost of Wi to ijo ]»cr acre ; price from ^ 
to §75 per ton. Ehnorc: They usi^ 1;"() pounds per a < 're : ]»riec J|:55 per ton. EloKok: 
lfj() pounds per acre; cost. i^Oi) to S75 per ton. Geinva ; Home-made fertilizors chiefly 
nsv.d. Straw and leaves, after being trampe«l up, are applied in tho drill for cotton 
and in the hill for corn. Most farmers plant less and mauuro more than foimeiiy* 
JIaJe: Cotton-seed and barn-yanl manure. JJcnnf : An jiverage of 1:^ ponnds per 
acre. Jefferson: Home-made fertili::ers much used. Tiiey have paid from GO to 100 
per (;ent. this year by bringing tho crop forward from ten to fifteen days earlier. Xm- 
i'rrdale: Every farmer is making all the home-made manures possible. Jdarioa-: Barn- 
yard manures, "20 bushels per aero : price 10 cents per bushel. Morgan : Very few 
except home fertilizers uned, at tin-' small cost of $5 per ton. nhc : Three-fonrths used 
are home-made fertilizers. I^nxsvll: 200 pounds i>or acre. Shclhtf : Barn-yard mannrei 
used on onc-iifth of the farms, (fuano is used on about one-twelfth of the fanns — 180 




__ _ . per 

pound. Sumter : 200 pounds per acre ; price §55 per ton. 

Mississu»Pi. — Adams: Cotton-st'cd and barn-yard are t he only fertilizers nsed: eost 
ti5 cents per aero. Alcorn : Barn-yard manure almost exclusively used, and all utilized. 
Amite: Chicily homo fertilizers used: eotton-seed, SO bushels per acre; baru-yard, 60 
to J^O bushels i»er acre. Cuiroll: Tho only fertilizer used is cotton-seed on corn-land. 
Choctaw : Cotton-seed and barn-yard manure ; 10 bushels of coiton-s«ed per aero, worth 
in cents per bushel. Copiah: A very lew use 100 to 200 pounds per acre of Stem*! 
]>hosphate, bone, &c. Covimjton: Ilome-mado coui])ost of straw, leaves, ashes, and 
barn-yard manure is tho only fertilizer used. Franklin : Cotton-seed the only fertiliser 
used; 20 bushels applied to the acre, (imiada : C'otton-seed and .st.ible-manuro used 
^ on nearly all farms ; no commercial. Harrison : C.otton-.^^.iiod meal is nsed as a fertil- 
izer for corn ; cost $30 per ton. Laurence: Cotton-seed ehietiy ; worth from 10 to 15 
cents per bushel. LiwcoiM : None except what are nsado on tlio farm. Lowndes: Com- 
mercial fertilizers have been used, but results have been unsatisfactory. Madimm: 
Cotton-seed only. Marion: About 5CM) )iounds iier aci*o of .snxicrphosphate; cost |S0 
jier ton. ycuton : Dissolved bones used : lOO pounds i)er acre ; prico $00 per ton. N&' 
shoha: Barn -yard manures only. Perry: To a small extent; TjOO i»onnds per acre 
of cotton-seed meal is applied, costing from §30 to ^35 por ton. Small farmers save all 
their stable and barn-yard manure and apply it in about the same (|uantity p(T acre. 

Winston : None used except stable-manure and cotton-seed ; 3^ to 40 bushels < > c itton- 
seed to tho aero worth 12^ cents per bushel. 

Louisiana.— But few counties report the use of any fertilizers, and thost^ only vuch 
as are found on tho plantation. Bossier : One-third of the farmers use cotton-seetl, 60 

bushelH, worth from H to 10 cents per bushel; manures one acre of com in the hilU 

.'ameron : They are beginning; to spread the cotton-seed on the land they oultirate; 
formerly it was left to rot at tho <rin or burned for fuel. Union : On plantations where 

•'^tto* is j;rown, from 20 to 25 bushels of eotton-seed per acre is gcnenUly applied. 
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Texas. — Anderson: Barn-yard and cotton-soed. Austin: Barn-yard and snch as is 
gathered on the range. Burnet : Sbeep-raisers nso tho manure from their sheep-pens 
and stables; 12 loads per acre applied. Chambers: Barn-yard manure and decayed 
v^e^^etation. Cherokee : From 20 to 60 bushels of cotton-aeed per acre ; worth from 6 to 10 
senta per bnshel; some farmers haul out lot-manure, 10 to 12 loads per acre. Colo- 
rado : In a fe\r instances cow-penning is practiced by the Germans. Smith : Cotton- 
aeed is used, 20 bushels per acre. Titus : In some instances farmers carry out barn- 
yard manurCi (when it is in the way ;) a few make compost. 

Arkansas. — Arkansas: Some cotton-seed and stable-manure. Boone: Barn-yard 
manure only. Craighead: Barn-yard ; no other. Crittenden : Sometimes cotton-seed is 
used, bnt without system. Cross : What is gathered about the stable and yard. Dal- 
las : Cotton-seed is usually put on corn. Ashes and stable-manure are hauled out to 
the field. Izard : A part of the barn- yard manure is used, bnt the largest part lies as a 
nuisance or is swept away by freshets. Johnson : Such as are gathered from tho lots 
and stables. Marion : Not over half a ton of commercial fertilizers used in the 
county. Stable-manure is used more or less upon nearly every farm. Prairie : Barn- 
yard and cotton-seed are used by a few farmers. Sevier : A few use barn-yard manure. 
yan Burei\ : Stable is used to a limited extent. 

Tennessee. — Bradley : Fifty per cent, more barn-yard used at this time than ever 
before ; value $1 per two-horse load, Bedford : Plaster is used on clover. A very few 
nfto phosphate ; cost $20 per ton. Turning under green crops of clover, weeds, &c., is 
practiced. Barn-yard manure is the chief fertilizer used. Cannon: Clover and barn- 
yard mannre are the principal reliance. De Kalb : Domestic manures are used by 
about half the farmers. Dickson : No fertilizers used except barn-yard manure, and 
that only on gardens or small lots. Gibson : For old jjronnd clovoring is the principal 
fertilizer used, bnt the barn-yard furnishes the chief source for fertilizing the soil. 
Hardeman : A little stable-manure and cotton-seed used. Hendei'son : Mostly stable- 
manure, worth $2 per ton. Guano is used to a limited extent with remunerative re- 
sults. Landei'dale : A small amount of cotton-seed and stable-manure. Laxorence : 
Stable-manure is the only kind used. Lincoln : Clover and barn-yard manure are the 
chief fertilizers used. Maury : Used on nearly all plantations, principally clover 
and barn-yard manure, which are considered the cheapest and best. Land-plaster is 
used to a considerable extent on clover, especially on thin land ; from 50 to 75 pounds 
per acre is applied. About the same amount per acre has been used on cotton with 
signal success. Madison : Planters depend upon clover ; generally all tho stable- 
manure is wasted. Smith : Most farmers use some stable-manure ; there is some land- 
plaster used ; from 50 to 200 pounds per acre. Sumner : Some stable-manure used on 
the poorest part of our land. Stock is not stabled much, and the amount of manure is 
small. JFarren : Small quantities of barn-yard manure used. 

CHANGES IN MODES OF CULTURE. 

There is little evidence of change in modes of culture. The old prac- 
tice is founded on generations of experience and investigation. If 
radical change were desirable, it could not easily be made successful by 
negroes trained to the former routine. Yet there is indicated a change 
in the closer copying of model practice, and especially in a more gen- 
eral use of improved implements. If the old forms of implements are 
retained, there is marked improvement in grace of outline and perfec- 
tion of finish, as well as in economy of material and power. Such im- 
provements are more general on the Atlantic coast and in Texas than 
in the Mississippi Valley. Two-thirds of the returns of the Caroliuas 
indicate such improvement, and thirty -eight of the fifty-seven counties 
represented in Texas. Half of the Georgia returns indicate such 
changes } some arc silent on the subject, and nearly one-fourth report 
no material change. In Alabama nearly two-thirds report noticeable 
change, and more than half in Tennessee and Arkansas. Louisiana is 
most conservative on this point, indicating very little change, and in 
Mississippi less than one-third report changes. 

The use of double plows and sulky-cultivators is extending upon the 
large plantations of Texas. Cotton-planters are coming into use. 
Wherever white labor is predominant, labor-saving implements are com- 
Inginto general use. " The negro is not apt in the use of improved imple- 
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ments," is assorted in subatanco by many. Our corrcspoDdcnt in Con- 
cordia, Louisiana, says : " Tho nepfroes were so well drilled in the ways 
of workin^;: cotton before the war that they are mere machines, and it 
would be impossible to cliango much, if a change was desirable. The 
ditticulty of gathorinj^ the crops now made with tho plow and hoe 
makes improved labor saving implements of no use. Fnrnish a cotton- 
I)icking machine, and improved implements will follow." 

^' The old iron turniug-plow, made by the awkward country black- 
smith, lias bo(Mi replaced'' in all progressive sections by tho various im- 
provements of popular manufacturers, largely made in the South and 
to some extent in the North and West. 

Inc ulture, improvements mainly consist in greater thoroughness of 
preparation, deeper plowing prior to planting, v/ith more frequent and 
very shallow cultivation afterward. Subsoiling is more la vogue. Our 
correspondent in Shelby, Alabama, says : " In preparation of lands, 
subsoiling is practiced by 15 per cent of the farmers. In cultivation, 
side-harrows are used by about 30 per cent. 5 the remaining farmers pre- 
I)arc and plant as their ' daddies ' did forty years ago." 

DECREASE IN SIZE OF FARMS. 

The average size of farms in the cotton States in tho past three 
decenniual periods is thus reported, together with total number: 
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From 1850 to 18G0 tlic average increJised in Florida, Alabama, Mis- 
sissippi, Louisiana, and Arkansas. In the succeeding ten years none 
of the States appear to have enlarged their average. Tho tcndoucy has 
always been to reduction, except during the early years of tho i)eriod 
of extension in cotton-growing, when cultivators wero providing, by 
purchase of large tracts of cheap lands, for the system of spoliatiou 
which followed, involving the clearing annually of new lands to replace 
exhausted and abandoned fields. 

On investigation of the coiniiarativo reduction of tho different classes 
of farms, arranged as to size, the curious fact is found that in tho case 
of each one of the ten States the number of farms of each class above 
100 acres is decreased, nnd of every class below 100 acres is increased. 
The average decrease of largo farms in all is 22 per cent., and Iho 
increase*, iu the number of farms less than 100 acres in size is 55 percent. 

The largest ratios of inoi-ease are found in South Carolina andLoui.si- 

cent. ; 
Alabamu, 
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The decrease of ttama of 1,000 acres or more was from 3,634 to 1,572 ; 
of farms of 600 to 1,000, 13,187 to 0,637 ; of 100 to 500, 113,625 to 93,940, 
distributed as follows : 
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The iucreaso of small farms is thus indicated : 
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^e nnmber of farms of 3 to 10 acres was eaormoasly increased in 
Sonth Carolina, from 352 to 10,286 ; the increase in Mississippi was from 
563 to 11,003 } Loaisiana from C26 to 3,016 ; in several others tiie ratio is 
less, aboat 1 to 3. 

The redaction in average size still continnes. Reports firom Korth 
Uarolina indicate a decreasing average, ranging from 20 to 50 per 
cent, decrease in the several connties. Xearly all conoties in Sonth 
Carolina and thrce-fonrths of those in Georgia return decreased size. 
Id Florida there is an increase in about one-third and a decrease in two- 
thirds of the connties reported. There are few exceptions to the rule of 
decrease in Alabama, Mississippi, and Zx)ui3iana. It is not quite so 
marked in Arkansas, and in Texas and Tennessee indications of decrease 
are ^ven in only abont half the returns. It is stated of De Soto, Mis- 
sissippi, that " there are five times as many farms as existed before 
the war.^ Many of the large plantations in the Mississippi Yalley are 

owing np in broom-sedge. In Dallas, Arkansas, " there are four acres 
lu sedge to one coltivated " on certain plantations. In son^e instances, as 
in CoMCuh, Alabama, an apparent increase of several hundred per cent, 
in the number of farms comes from the renting on shares to squads of 
laborers, and not from a permanent division of farms. In Alcmi, Mis- 
ippi, f^ms in 1860 ranged from 160 to 2,000 acres, where one of the 
iHttpCr size is now rare, it being " common to see farms of 40, CO, and 100 
acres, thongh there are a few of 640 acres." In Perry, Mississippi, they 
are smaller by 50 per cent., and " some of the best have gone to waste, 
9a 
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grown up with briers and broom-sedge." Oar Duplin (North Oarolinft) 
oorrespoDdont says : ^' Counting tenants as fieumers and land worked laj 
them as farms, the farms would average, perhaps^ not more than one- 
third of size in 18C0. Taking plantations by the owners, they would 
average about three-fourths of size in 1860; perhaps more." 

Our correspondent in Concordia^ Louisiana, tiring of answering so 
many questions, propounds the following : 

Why \h H iliat, ^vitll thonsands of acres nncaltivated in almost overy neighborhood| 
luorc C8pex;ially iu Mississippi and other high-land States^ we still raise as much oottoo 
as we did before the war T I am unable to accoant for it, and have never qnostioiiAi 
one yet who could answer it. 

The answer is not difficult. 1. The main reason is a change of looatioii. 
A considerable extent of new land is cultivated in Texas. Nomerooi 
small patches are cultivated on small farms, in nearly sdl the Statei, 
where little was formerly grown. 2. The yield per acre is somewhifc 
greater. As the size of farms decreases the yield of cotton increaaeSi 
as is shown conclusively in another chapter. 3. Another cause of in- 
crease of yield is the general use of fertilizers on the Atlantic coast, and 
greater economy iu the manurial use of cotton-seed in other sections. 

Ten years ago, iu communications to this Department, the most posi- 
tive prophecies of failure were predicted, and elaborate statistial 
"proof" was adduced that the cotton-crop of the United States could 
never be brought up to 3,000,000 bales; but in 18C9 that limit wis 
passed, and the very next year exceeded it by a million and a qnarta 
bales. 

LABOR. 

Prices. — TIio extraordinary price of cottoM iu 1866 caused a feveridi 
excitement in cotiou-i)) anting, and induced the oifer o^ higher wages than 
were warrantevl by the condition of land and labor. The crop of 1865 had 
averaged at the ports of shipment 43 cents }>cr i)ound. When that d 
18G6 yielded 30, a fall thai had been expected by intelligent obserrorii 
there was still a lively competition for labor to be exi>ended on tiie ciop 
of 1867, and higher prices were obtained than were warranted by the 
efficiency of labor and prospect of stability of price. When the price 
of that crop fell below 20 cents failure and panic resulted, and the ratei 
for labor fell heavily, as seen in the accompanying tabic Since that 
date the efficiency of labor has gradually increased, production hai 
greatly enlarged, and though cotton has declined in value, wages have 
advanced in most of the States from that period of lowest depression. 
The results of our investigation are given in connection with the flgniea 
reported iu 1868 lor that and the previouci year. The ilgures for 1860 W6C6 
reported at the same time, and, therefore, their complete accuracy may 
be oi)en to question, though they were given upon consultation with the 
most reliable of the old planters. 

This table gives the price per annum with rations, which consist of 3 
to 3«] pounds of bacon per week for each hand, (iu some instances 4 
^)ouuds,) and a peek of corii-meal, and usually occasional supplies of 
nolasses, sweet-potatoos, and other extras, aud the use of a " cabin,* 
/ery rarely with a small allotment of land for a garden. In 1860, he- 
sides rations, an allowance of clothing was generaPy included in the 
contract. The column for "men" means "full hands," the women are 
becoming scarce in the fields, and the " youth ^ are comparatively few 
and unreliable. The '^full hand" is necessarily the standard of valoei 
ir-i ^i>e figures in this column are therefore more instructive, and are 
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probably more accurate, becaase it is easier to average the wages of 
tbis principnl class. 
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£ai(>r confracte. — The contracts for labor are of three kinds: for 
money -wages by the mouth or year, for a sbare of the crop, aud for spe- 
cific reut in luouey or products. The first has been practiced to a lim- 
ited extent by the best and most prosperous planters, and many more 
who assume it to be impracticable under existing circumstances deem it 
the best for planter and laborer if they could harmoniously agree to 
adopt it. The share system has been most in vogue, for two prominent 
reasons, the laborers greatly affected a quasi proprietorship, and the 
owners of land were iuezperiebced iu mauagiug free labor and disiu- 
clined to have anything personally to do with it. Between them, the 

Slan hit opon was the beat possible to destroy fertility and profit aud 
emoralize labor. 

The share-allownnce to labor varies iu diSereut situations and circum- 
stances, la North Carolioa three-fourths of the proprietors allow one- 
half, everything boitig furnished except rations ; others four-tenths, oue- 
tliird, and one-fourth iu a few instances. One-half, one-third, and iu 
■ome instances thrco-etghtbs are reported in South Carolina, the former 
rate predominatitig. Fonr-fiftlis of the counties of Georgia report one- 
half for labor subsisting itself. In some cases one-third is given, or oae- 
foaith, with 100 pounds of meat to each laborer. There is much minor 
variation of the terms of the contract. In Alabama aud the States far- 
ther west, esseutian:^ the same allowance Is mndo; if rations are far- 
Dished, one-foarth of the cotton and one-third of the com is usaally 
allowed. If the laud is rented without implements or stock, one-fourth 
to one-thinl is demanded, usually oue-fourtli of cottou and one-third of 
com. Much the larger proportion of farms are occupied on the sbare 
system, nearly all in Mississippi by sharers and renters, and a very 
large proportion iu Loniainna, about two-thirds in Georgia, South (Jar- 
ollua, Arkansas, aud Tennessee. Florida and Alabama report the pay- 
ment of wages in larger proportion than the other States. So far as is 
reported, the wages system is deemed best, though it may not be found 
practicable, because laborers prefer not to hire fornioney,aDd the plant- 
ers have not the money to pay promptly. It is almost universally ac- 
knowledged that, in view of tlie greater yield and superior condition of 
the land, the wages system i^ preferable. 

The testimony is geueral. to a gradual increase in cfSciency of freed- 
men's labor. Still the di^positiou exists to congregate iu towns, ou the 
[Kirt of many, and eke put a precariona living by transient jobsj and 
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tbo women and youth arc too much inclined to decline field-labor even 
when there is no other profitable calling to occupy their time. 

There is a better understanding between land-owners and freedmeo. 
The one is more willing to be advised, the other to give needed diiectkm 
to labor. Many farmers have been nearly ruined by neglect to ezerdse 
wholesome supervision of the farm economy, and waste and improvideiiGe 
of share-laborers. Some have benefited themselves and laborers by a 
judicious control. Our correspondent in Chickasam^, Mississippi, gives 
his own experience as follows : 

The man who has the best tact in managini^ free ncgroos is the best fanner. H0 
can set labor when others cannot. The writer has f reedmen, not his old slaves eithar, 
who liave livod seven and eight years with him. He bnys their shoes, oloUiing, pro- 
visions, and all necessary supplies for cash or short time — and his credit ia nsady 
equal to cash — charcos them to his hands, adding in moderate interest. At the cnditf 
the year eacli one nas money coming tokim, and is satisfied, and wants to mnaiii, 
while scores apply, more than he wants or needs. I never wrong them oat of oob 
cent in settlement. Having thirty negro families on my^lace, and no help, I am eoifr 
pel led to trust them some. I find but little trouble in controUing them, ezoept in 
X>olitics, and that I never attempt. A number of them have money to loan, bat patia 
remaining with mo to buying land and going elsewhere from nnder my manaeeiDMt 
and advice, while I have made $10^000 in clear cash in the last seven yeanyfiud <nl 
in land and mules. 

The following notes are given from correspondence to show fhd yzA 
ety in terms of contract : 

NoRTn Carolina. — Colunibus: Owners furnish team ; laborers find thoir own bond. 
Caldwell : Landlord furnishing everything except laborers' board ; the tenant xeoeiTW 
one-third of the crop of corn and one-hali the crop of cotton. GaM(m: A laa^mtf^ 
owners furnish land and teams, and receive G7 per cent, of the crop. Chrmme : I think 
that 50 per cent, work as follows : Owner furnishes team and feed for team, and allmo- 
cssary implements ; the laborer funiishes board for himself; owner getting 60 parent 
of the crop. Edgecomhe : The laborer boards himself; the landlord furnishes everytluBg 
else, and gives the laborer 40 per cent, of lint-cotton and 33 per cent of other enm. 
Harnett : Share-contracts are accreasing. Guilford : When laborer boards liimael( M 
gets one-half of the crop ; when boaraed by landlord, one*third. Iredell : Omen 
bear allsexpcnscs: laborers board themselves, and receive one-third of all tbegcaiiL 
and one-U0if of the cotton and tobacco, and furnished with hoose, flre-wood^ and 
garden. Jj^lin : Owner furnishes team, implements, and pays same proportion for 
fertilizers aslhe gets of crop ; laborer furnishes his own rations, and reoeivea fieom 40 
to GO per couK of crox>. Camden: Share-contracts for cotton only; when land and 
team are furnisl^dy the laborer has 33 per cent, of the crop. Hotoan : The land trim 
one-third stock air^ feeding the same, and tools and rent one-third ; manual labor one- 
third. Ti/rrcl: Th^la^i^d-owner furnishes and feeds the team and fomiahea the im- 
plements ; the labored cultivates and gathers in the crops, and they shaie alikSi Fif- 
son : One-third and ouV'^'^^'^^^ ^f cotton and com ; laborer furnishes himaelf. 

80UTH Carolina. / '\oell : One-third of the crops without rations, or one-fSonrth 

with rations. Chester: pounds of lint-cotton to the horse. Edgefidd: GiTeaSOO 

pounds lint-cotton for a . horse farm. Georgetown : A large proportion of planten 
work on the three day bvsi which is throe-days for the proprietor and thzee dajs 

for the laborer. 

Gkorgia.— i/awA.« ; One-thiru 'nc-fourth to landlord. ^aXrcr : Laborer gets one-half 

of all he can make, landlord fur '°? everything necessary to make the crop except 

board for laborers. Bartow • Lan '^ furnishes and feeds the stock ; the laborer gjiu 

one-half. Bibb : Some give one-th ^* *^® ^^^ ^^^ labor. Others give the labonr 

one-half of the crops, the laborer bo ^^ himself, and dividing expensea. Cmloma: 

One-third of produce to landholder '*^^** '^^^ laborers nsnally pnt their labor 

igainst the laud and stork and diviii^ expenses. Dawson : 40 per cent, work on 

•hares, landlord to furnish land alone for ^^^^^ ®^ production ; 40 per oont of labor 

-s done by the land-owners. JJooIu • aw furnishing everything, and the labonr 

fiudmg his own board, receives oup th !li ' *^™ *°^ one-fourth of the oottoo. 

Early : An average of h Wcontmctl i« ^ ""^ "^ *^1 ^~P* ^""""^ «^d 100 pounds 

3f meat to laborer. Elb^t^ L^^o^er finrt^^ ^^ ^*^« *^« ^^^^i InndloSflnds 

the stock and feed, pays contin^^^^^^ ^'"^^ ^^ *^® «^«>P oqnklly. FmgA : 

The landlord furni^sherstock a^^^^ ^^^^ '^^^ ^^^^ «l^V- ^«<»- 

Laborer gets ono-half of the corn^ml ono\bir ^i ■ *°"^ thewn^WfnniUdiiDg 

wery thing but the labor and board ViUnl^ ""^ ^^ ^£^~ Btock,toola, feed fiir 

--V. and'-seedsfor plantinr'mdl^^^^^^ ^^l^:^\ ^ IWing te f ertili«. 
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Muscogee : Planter gives one-third to the laborer, who finds his own board : some- 
times he feeds the laborer and gives one-fourth of the crop. Oglethorpe : Some laborers 
^et one-half and feed themselves ; some work for one-third and feed themselves; some, 
lor one-fonrth and rations. Taliaferro : Contracts range variously from one-fonrth 
to one-half, according to proportion of expenses which the laborer bears. Wilcox : 
Tenants keep np the place and give the owner one-fonrth of the crop housed, except 
potatoes, cane, and all garden-products, which are all kept by the tenant. Wilkes : 
Contracts are varied ; some one-third, some one-half, and some one-fonrth deducted for 
rent, and then divided. In all these cases the laborers feed themselves. Twiggs : La- 
borer gets one-half com and other products, except cotton, of which the laborer gets 
one-third ; some contract to work four days for their employer and two for themselves. 
ITiomas: Contracts are one-third of the provision-crop and one-half the cotton^ owner 
paying all expenses, except rations for hands. 

Florida. — Clay : The owner takes one-fourth of the cotton ; all other crops, one- 
third. Columbia : If the laborer is found rations, he gets 33^ per cent, of the crop; 
if he finds himself, ho gets 50 per cent. Gadsden : The usual share is one-half the crop, 
the proprietor furnishing team . and the laborer boarding himself. Jackson : The laborer 
generally gets one-fourtli of the crop and rations. Madison : From one-sixth to one- 
foorth of the cotton and one-sixth to one-third of com. Some furnish team and one- 
half feed and give one-half of all crops. La Fayette : All labor is done for cash. Leon : 
Some contracts are one-fourth to one-third, and rations ; others, one-half the crop, and 
laborers furnish rations. Orange : All cash. Suwannee : Laborers get one-third when 
found, and one-half when they find their own rations. Taylor : Laborers receive one- 
half of the crop, doing the work and boarding themselves, the owner fumi^ilng the 
team and feed, seed, and implements. 

Alabama. — Geneva : But few contract the same. When the laborer feeds himself, 
and does all the work, growing and gathering the crop, he gets one-half; if he finds 
his own team and implements, he gets three-fourths of the corn and fodder and one- 
third of the cotton. Henry : The laborer shares one-third to one-half the proceeds, he 
furnishing his own rations. Jackson : Owner furnishes team and feed, and pays one- 
half of the expense of repairing tools, and takes one-half the crop. Madison : Owner 
furnishing land, fuel, quarters, team, and paying all necessary expenses ; the laborer, 
finding his own rations, gets one-hali the crop ; when boarded, one-third ; when owner 
furnishes only land, fuel, and quarters, the laborer gets two-thirds of the com and 
three-fourths of the cotton. Jiussell : White laborers generally work for half of every- 
thing they raise and find their rations; colored laborers generally have everything 
furnished, except their clothing, and get what land they can cultivate in 1^ days in 
each week, commencing Friday at 12 noon. Shelby : Sixty per cent, of laborers board 
themselves, owners furnish everything else, and divide the crop equally ; 15 per cent, 
labor as above, and get only one-third of the crop ; those that are boarded by the em- 
ployer receive one-£nrth of the crop. Sumter : Laborers get one-half of what they 
make, expenses being equally divided. Winston: Owner receives one-third when 
laborer furnishes stock, feed, and implements, and one-half when these are furnished 
by owner. Baldwin : When tenant furnishes everything but land, the owner gets one- 
fourth of gross proceeds. When landlord furnishes stock and advances to make the crop 
with, he takes one-half and repays himself for the advances, including interest. BuU 
ler : Contracts generally provide that the owner furnish stock and pay all exnenses of 
the farm, and the laborer finds his own rations, and the crop is divided equaJlv. La- 
borer gets one-fourth of the crop when owner finds rations. Calhoun : Owner mraish- 
ing stock and tools, the laborer gets one-third of the crops : when laborer furnishes 
everything, he gets two-thirds of the com and small grain and three-fourths of the cot- 
ton. Coffee: Laborers feed themselves and get one-half the crop; owners furnish 
teams and feed and Implements. Crenshaw : Owner furnishing team and feed gets one- 
half the crop : when tenants furnish themselves, the owner gets one-fourth of the cot- 
ton and one-third of the corn. De Kalh : Owner furnishes stock, and gets one-half the 
grain and one-third of the cotton ; when tenant furnishes himself, the owner ^ets one- 
third of the grain and one-fourth of the cotton. Elmore : Laborers who furnish their 
own rations get one-half of the crop ; when rations are furnished, the laborer gets on» 
third of the com and one-fourth of the cotton. Etowah : Laborer gets two-thirds of the 
com and other grain and three-fourths of the cotton when he furnishes team and im- 
plements, and one-half when they are furnished with implements. 

Mississippi. — Adams : In nearly every instance the owner is compeUed to lease his 
land for one bale of cotton for a man and one-half bale for a woman. Perry : Labor- 
ers receive one-third when found rations and one-half when they find their own. 
Aleom : One-third of the com and one-fourth of the cotton goes to the landlord where 
the laborer famishes his own rations, team, and feed. Lincoln: Eighty per cent, of 
laborers work on shares for half the crop, feeding themselves, and employer furnishing 
everythlDg else. Lowndes : One-half the cotton, one-third or the com and other crops, 
the laborer paying for his supply of meat advanced. Madison : Owner famishing 
team and leedi implements, and other things necessary; the laborer finds his own 
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board and gots oDc-balf tho prodncta. Marion : Employer famiahea teama lad 
implomcnrs uod (;eta balf tbo crop ; wben be fiirnishcB land alone, he ceu one- 
fourtb. Bankin : Tho laborer Bubsiste bimself and keeps np the atatua of land ai 
to fences, ditcbcs, &c. Tbo owner furnisbcs all tbe teams, iraplementa, &&, andtte 
crop is equally divided. IVashington : Tbe proprietor puts tbo place in order, limiiilMi 
overytbin^, the laborer baving tbe garden and bousc-rent free, and geta one-half of iH 
be produces. 

Louisiana.— 7?t«avt//£ : Share-contraota are one-balf; laborer to board himaelf. Bn- 
sier : One-balf tbe produce for tbe laborer, be finding bia own rationa. Caddo : Li- 
bon^ra furnisbing overytbing but land get tbrec-fourtbs ; when they feed themaelni, 
only one-balf; everything found them by tbe proprietor, one-third. Claiborne : Labonr 
geta one-tbinl when rationa are furniabed, and when furnished by himaelf one-taaU. 
Concordia : When laborer feeda bimself, be geta one-balf tbo crop ; planter fnmi^j^ 
everything, laborer gets one-third ; aome contract to pay ao many poundaof lint-ootlon 
for tile use of a given number of acres of land. Dranklin : Proprietor gireo one-tUfd 
of tbe crop and furni«be« the laborer with toola; or one-balf , famiahiiig erecytiliiig 
except rnt ionH. Ibei'ia : Crop divided equally, tbe owner furniahing team and half tho 
feed ; laborerii foed tbemselvea and pay balf the expenaca, anob aa blaokamitVo UO, 
&c. Jm Fayette : Crops workid entirely by abare-contracte. Laborera feed themoekfM 
and receive one-bnlf of all tbo crop. Bapide8 : Three-fonrtba to laborer when he te 
nisbea everything but honaca and land. Terre Bonne : When laborer f umiahes erefythtaili 
he geta three-fourths. Union : Laborer receivea one-half of the crop and oappliao fafaa- 
aelx; the planter funiiHliing team and impleinenta. Vermillion: Laborer geto twih 
thirds when be iinds bia rationa and fnmiahes team and implementa, and an^thM 
when owner furnishes all. 

Tkxas. — Anderson: Landlord furniahing teama, &g., gets one-balf: wbenthioean 
furnished by laborer, landlord eeta one-fourth of tbe cotton ; one-third of tho oora and 
other cropa. Austin : Laborer furniahing bia board, team, and toola geta three-Jbortbi 
of the cotton ; two-thirds of the com. Laborer boanling himself, withont famiahtai 
team, d^c, getH one-half of the crop ; when all are fnruiabed by owner, he flvU ono- 
fourth of the cotton, one-third of the corn. Bexar: Ninety per cent, gefc caan; i^bta 
the owner contracts to f urniah team, implementa, and aeed, he geta one-nalC If tlOMft 
farnishea everything, ho paya one-tbinl of the crop made. BrazoM : When laboren ftod 
tbemselvea, abare one-balf; when fed by planter, one-third and one-fourth. Bmimami 
Owner famishing team and feed, abare one-balf. If tenants furnish thaoe. XbKjm/i 
three-fourtba of tbe cotton ; two-tbirda of all other corpa. Cherokee : Planter to & 
niah team, toola, and feed for team, and take one-balf tbe crop ; renter boarding hhn- 
aelf. Laborer finding team, &c., be geta two-tbirda of the corn, thrce-fonrtha of tto 
cotton. Colorado : Planter furaiahea team, implements, and feed for team, and takn 
one-balf the crop ; when land alone is furnished by owner, be gets one-third of the 



and one-fourth of tbe cotton. Dallas : Laborer being nt all tbe expenae, gota thli^ 
fourths of the cotton and one-third tbe com. Denton : Tbe tenant girea one-finirlh ol 
tbe cotton, one-tbinl other crops. Falls : When laborer furainhea and feedo tcMHii and 
finds implementa, bo gets two-thirds tbo corn and throe-fourtha of the cotton. Wbon 
these are furnished by landlonl and laborer finds bis own boanl, he geta one-htlL 
Fayette : Tbe landlord furnishes teama and implements, and gets one-half the oiop; or 
tbe laborer may fiirnisli himself with theae, and get two-tbiI^d^ of tbe com and toiM- 
fonrtha of the cotton ; oach one paying tbe expenae of ginniug and baling on hia ahaiaof 
cotton. Fort Bend : Laborers board tuemaelvea, owner iurniabing everything eloo, and 
divide oiinally. Galresion : Planter furniahing t4iam and implementa, laborera foniiab- 
injB^ their own board and feed for teama, and divide tbe crop equally. HanUlUm : Ono- 
third and one-fourth of cropa to the owner. Hardin : Landlord finds teim and hnplo- 
menta, and baa on(v-half the crop ; when the owner finds only land, be geta ooe-thiidol 
the corn and one-fonnh of tbe cotton. Hunt : When owner furniabea teama and Im- 
plementa, tbe crop is divided equally ; when this is n(»t done, the landlord reoeirea OD^ 
third of tbe com, & c, and one-fourth of tbe cotton. Houston : Laborer furniahing team, 
board, Ac, tbe projirielor ^ets (me-third of the corn and one-fourth of the cotton. Jfo> 
'jennan: Owner furnishing land and bouae, (which ia tho usual way,) recelToa on^ 
'bnrtb of the cotton and one-third of tbe grain. Parker: All caab. Busk: A gnat 
Ji^ority of contracts provide that the plantera ftirnirth everything and take one-half 
iibecroi>8. Titus : Landlord furniahing tools, team and foed for team, geta one-half ol 
all the crop. Travis : Pifby-five per cent, or laborers furniah team wad toola, and xa- 
^iye tbroe-fourtha of the cottcm and two-tbirda of all other croiM. TVilliameQH ; Ten* 
anta abare tbreo-fourtba of tbe cotton and two-tbirda of all other oropa. 

AnsANSAa — Crawford: When owner furniabea teama, aeed, and feed for team, ha taboo 

^ne-half tbe crop ; wbon furnished by the laborer, be geta three-fonrtha of ihoootfeoii 

md two-thirds of all other crops. Conway : One-fourth of the cotton and ona-thiid 

>f other crops to the lanillord. Crittenden : Owner furnishes everything bnt labor, and 

crop ia divided equally. Cross : Owner receivea one-fourth of the cotton and on^ 

« othar aropo. i>aUaf : Tha owner ftuniohing havoo^ foal, and gHdoa, goli 
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one-foarth of the crop, and when he famishes team in addition he eets one-half of 
crop. Jjid^endenee : iJsnally the owner gets one-third of the crop, the laborers fur- 
nishing themselveSy or one-half when owner furnishes team, implements, and feed for 
team. Jefferson : Laborer gets one-third of the cotton and one-fonrth of other crops, 
landlord fiimialiing everything except board. A great many hire lands, paying from 
60 to 100 pounds lint-cotton per acre. Johnson : The principal contracts now are, the 
owner furnishes the laud only, and gets one-fourth of the cotton and one-third of 
otber crops. Prairie: When liiborer furnishes everything but land, he gets three- 
fuurf hs of the cotton and two-thirds of other crops; when landlord furnishes team and 
implements, one-half. Saint Francis: Landlord furnishing team, fuel, and tools, gets 
one-half; when they are furnished by laborer, he gets one-third of the cotton and one- 
fonrth of the com. Woodruff: Owner furnishing teams, tools, &c., he gets one-half; 
laborers furnishing the same receive three-fourths of the crop. 

Tenkesske.— Z^«f/ord ; Landlord furnishing stock, tools, &c., he gets two-thirds 
of the crop ; when tenant furnishes the same, he gets two-thirds. Bradley : Owner 
lindiog everything gets three-fourths of crop; laborer finding every thmg, owner re- 
ceives one-third. Cannon: Landlord furnishing everything gets two-thirds of the 
crop. Decatur : Landlord finils everything and gets one-half. Dickson : Landlord fnr- 
nishes stock, implements, and feeds stock, gives laborer one-half. On very productive 
land the laborer ^ets but 40 per cent, of crop. Gibson : Laborer receives one-half the 
crop ; employer hnding stock, implements, and feed for stock, laborer boarding him- 
self; he is required to repair fences, get iip the fire- wood, and for all work beyond this 
he is allowed additional compensation. Hardeman : Planter furnishing rations, team, 
feed for team, and tools, gets one-half the crop ; when the tenant famishes the same, 
he gets two-thirds of the crop. Henderson: Owner furnishing everything except 
board receives one-half the crop, or rents for one-third of the corn and one-ionrth of 
the cotton. Lincoln : Owner furnishing everything gets one-half ; tenant furnishing 
the same gets two-thirds. 2TcXairy : Laborer furnishing himself entirely, gets two- 
thiids of tue corn and three-i'ourths of the cotton. Sevier : Laborer hirea a place, he 
gets two-thirds ; on bottom-lands, one-half. 

Bations. — ^The amoant and cost of rations are variouBly indicated in 
the following extracts from correspondence : 

NOKTH Carolina. — Hertford : Rations worth about S5 per month. Jones : Value of 
rations, 80 cents per week. Orange : Amount of rations per hand for the year, 15 bushels 
of com and 225 pounds of bacou. Person : Rations for the year, 15 bushels of corn 
and 300 pounds of pork. Yadkin : Rations for one year, 150 pounds bacon, 12 bushels 
of com, with garden vegetables. Value from |30 to $40. 

GeoKGIA. — Banks : Amount of rations for the year, 200 pounds bacon, 13 bushels of 
maaL Cohh: Rations cost x>er year from $40 tc $50. Dooly; Rations per month, 14 
ponndt bacon, 1 bushel of nienl, and 1 gallon of simp. Elbert: Rations per montu, 1 
Doahel of meal, 13 pounds bacon, with milk and vegetables. Gwinnett : Rations esti- 
mated at 18i cents per day. Jackson : Kuoh hand receives 12 pounds of bacon, 1 
bushel meal, and 1 gallon m^'las-ses per month. Macon: Rations, 150 pounds bacon 
and 12 bushels meal per year. Pike : Value of rations about $50 a year. Washington : 
Rations per month, 15 pounds of meat. 1 buuhel of meal, a gallon of molasses, pint of 
vinegar, 1 pound of tobacc o, and pepper and .«>alt. Whitfield : Value of rations per man, 
|60 per year ; not quite so much for women and youths. 

Florida. — Orange: Rations valued at $40 per man per year. Sumter: Price of ra- 
tions pc-r day, lt?i cents. Suicanne^ : Rations for year, 25 bushels of com, 150 pounds 
of pork, and 5 gallons of sirup. Value, $35. 

AULBAHA. — Calhoun: Rations worth from $^( to $4 per month. Crenshaw: Rations 
for the year, 150 pounds bacon, 12 bushels meal. Geneva : Hands that work for wages 
are fed from the kitchen, and eat what the employer docs. Jackson: No rations 
famished for use of hands. 

Mississippi. — Amite : Amount of rations for each laborer is $35. Chickasaw : Itationa 
for one hand for year, 12 bushels corn, worth 25 to 35 cents X)er bushel, 150 poundsside 
meat. They generally have milk and vegetables part of the year. Lowndes: Rations, 
200 pounds of meat, 10 cents per pound, 12 bushels of meal, 35 cents per bushel. Ok- 
tibbeha : Amount of rationn, 200 pounds meat, 13 bushels of meal for the year. Wash- 
ington : Rations cot^t $4 per month. Amount of ratiouH, 16 pounds of bacon, 1^ bushels 
of meal, or eqnivalent in flour, salt, and sometimes sugar and cofifee. TFayne : Amount 
of rations per year, 12 bu6»he)R of com, 200 pounds bacon, vegetables, &;o. 

Louisiana. — CadJdo : Value of rations, $40. Catahoula : Amount of rations for year, 
13 boshcis of meal, 1 barrel of pork, G^ gallons molasses. Claiborne: Valuo of rations 
for year, ttom $50 to $75. Union : Amount of rations per month, 20 pounds bacon, 1 
iMSshel com-raeal, one-half gaUon molaMea. 

Tkxab. — CcUin : Hands generaUy boiurd with the family. SfcLennan : Hands usu- 
aDy eat firom the sama kitohen tm tha employer, Som Sdba : Hands board with tha 
ftarily. V^mUU : Kattona worth $75 par aaniuiL 
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Tennesske. — Henderson : Rations for year, 15 bushels com, 6 boshelB whcftt, 900 
pounds i>ork, coffee, su^ar, &c. Latvrence : Rations worth at least $50 per anmiB. 
Maury : Rations per month, 20 pounds bacon, 1 bushel meal. Madison : RatioU) SQO 
pounds bacon, 12 bushels meal. 

WHITE LABOR IN COTTON-GROWINa. 

It was formerly an opinion that obtained qnite generally, away fkom 
the cotton-fields, that the climate was a bar to any extensive use of 
white labor in this industry. It is now as generally acknowledged that 
labor in the open air is practicable in all portions of the Soath, except, 
perhaps, in the rice-fields and other malarious localities. At least nine- 
tenths of the area of the cotton States consists of dry and salubrioos 
uplands. 

There has also been some cotton cultivated and gathered by white 
labor. There is perhaps no accurate data to show the exact proportion. 
It was always small, however. While labor was mainly conipiilfloiy 
and servile, there could be no material increase in the proportion 
accredited to the whites ; the incentives of high prices and acoamnlated 
savings were apparently powerless in opposition to the pride of race and 
the power of caste. Some writers have assumed, prior to the change of 
the labor system, one-sixth as the proportion of white laborers in fbe 
cotton -fields. 

The proportion has been increasing for the hust ten years, until now 
there are two States, according to the reports of our correspondentSi in 
which the larger part of the product is grown by whites. Betumsfrom 
more than half the cotton area of Texas make the proportion of cotton 
grown by white labor five-eighths ; and data representing three-eighths 
of the Arkansas area establish the proportion of six-tenths. In eveiy 
State there is a large increase of white-labor production. While tlu 
percentage for each State might be nearer to perfect accuracy if the 
information covered every acre of the cotton area, the actual canvassing 
of about half the field, ranging in each State from three-eighths to five- 
eighths of its area, furnishes the best attainable means of estimating the 
proportion of the cotton-crop grown by whites. On this basis the pro- 
portions are, GO per cent, by black labor, 40 per cent, by white. The 
proportions, by States, are as follows : 



I 





States. 


Black. 
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Xorili Carolina - 


65 

68 
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50 
68 
77 
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59 
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MiMissippi 
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Texas 
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Arkansas 


61 
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The proportion of white cultivators will not decrease. As population 
ucreases, the white element will be stronger in numbers; and a larger 
proportion of the cotton will be grown by small proprietors, while the 
African element will drift into menial service in towns and in monnfiBMSt- 
iring and mining enterprises, and many who aspire to occupancy of 
'and will earn only a precarious existence. Doubtless there will be 
others of more stable and persistent character who will acquire a com- 
Vn^Abie competency.. However large, the class may ultimately beoome, 
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the accretion by immigration will give a constantly-iucreasing prepon- 
derance to the white element. As the negro may be deemed, in a rnde 
sense, a skilled laborer in the cotton^field, his services shonld be retained 
there by a wise and generous policy on the part of land-proprietors, and 
the value of his labor should be increased by augmenting his comforts, 
inspiring a desire for accumulation, 'and improving his mental and 
moral status. He may be made a useful co-laborer in industrial 
advancement; or^ neglected and antagonized, he may become an outcast 
and a nuisance. 

FREKDMEN LANDOWNERS. 

An attempt has been made to ascertain to what extent the freedman 
has sought to provide himself with a home of his own. He is more 
inclined to seek a lot and house in a town or village than to settle upon 
a farm. He is of course debarred by his poverty, as a rule, from assum- 
ing proprietorship of land. There is public land, at a low price, but 
not in the vicinity of towns or in the fertile cotton districts. So far as 
reported, the proportion of freedmen occupying tibieir own land is 4 per 
cent in Tennessee and Alabama ; between 4 and 5 in Korth Carolina 
and Creorgia j 5 in South Carolina and Texas ; between 5 and G in Mis- 
sissippi, Louisiana, and Arkansas ; and 8 in Florida. The average, if it 
fairly represents the unreported portion of the cotton area, indicates 
that nineteen out of twenty have no homes. In some counties not one 
in a hundred owns land. Our correspondent in Dooly County, Greorgiai 
says : "Having been census-taker in 1870, and tax-receiver, I am per- 
sonally acquainted with every section of the county, and there are but 
live land-owners in the county out of a voting population of 558.'' In 
Catoosa, G-eorgia, only one in eighty owns land. In Beaufort, Korth 
Carolina, one-third own the tracts on which they live, but cultivate 
land of others. Our correspondent in Bibb, Georgia, says : '^ There are 
3,000 negro adults in Bibb County ; 1,600 live in the city of Macon, 1,400 
outside of the city. Of those living in the city, 114 own property valued 
at $95,000. Of those living outside, 250 live in the suburbs, who are 
principally mechanics and laborers, and make a living by working either 
in town or country, but greatly prefer to take their chances to get work 
in town. Necessity alone drives them in the county during the busy 
season, (cotton-picking time, &c) These parties own small places con- 
taining from two to four acres, and as a genend rule have tolerably good 
houses. Their property aggregates $10N[),OOO. One hundred men own 
and cultivate in the county 2,500 acres, valued at $30,000. The farms 
range in size from 5 to 50 acres. About 8 per cent, of the freedmen in 
the county own land." Our Chickasaw, Mississippi, correspondent 
says : *^Not 3 per cent, of the negro laborers own the land they culti- 
vate; many more have bought and made partial payments, and may or 
may not pay all. A much larger number rent land, say 15 per cent.; 
they own the mules or horses that work it, and cultivate with negro 
labor, and frequently do well. Quite a number get broke the first and 
second years. Those who work on shares do best." 

COST AND PBIOB. 

It is not practicable to obtain the exact cost of production, for the 
reason that few cultivators keep systematic accounts. It is perhaps 
easier to approximate the real cost of cotton than of other products of 
agriculture; being a prominent specialty, sometimes monopolizing the 
resonroes of cultivation^ it is less complicated than mixed farming. 
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Tlio price obtaiucd is tliat at home markets, making the aggregate value 
less tbaii tbo commercial value of cotton at shipping ports. Onr cene- 
spondouts have promptly responded to this part of the circular, and 
their returns (in districts with similar conditions) have been remarkably 
uniform, but of course less so as to cost than as to price. The State 
averages aro as I'ollows, in cenfs and fractions per pound, of upland 
cotton : 

Co9t. PrUx, 

North Cuvolinu $0 09.3 |0 09JB 

South Carolina 9.4 9.7 

Georffia 9.3 9-8 

Florida 8.7 9l2 

Alabama 9.9 10.1 

MiBsissippi 9.8 lOJ 

LouisiaDA 9.7 10J8 

Texas 8 91 

Arkansas 9 9J 

Tennemee 9 9.8 

This gives to Texas the largest proportion of profit, or 11 mills per 
pound ^ Arkansas, 9; Tennessee, 8: the others 2 to 5^ the average 
slightly exceeding half a cent, being $2.00 per average bale ; maldng the 
net profit to the cultivators $11,5(^,000 in round numbers, in an aggr^ 
gate of about 205,000,000. This is within a fraction of 6 per cent, of fhe 
gross receipts, and, if assumed to be substantially correct, is t6o Bmall a 
margin for a good season. It illustrates the necessity of inoreased 
returns. How shall they be obtained? By increasing the yidd and 
diminishing the cost of supplies. Both ends are reached by a single 
operation : the adoption of a restorative rotation, which involves aniiiul 
proiluction and green manuring, a cheapening of fertilizers and sapplifii 
for man and beast, a partial protection of the soil from washing and 
waste, a large yield at a small cost, and increase of fertility instead of 
exhaustion. 

Alabama reported during the past season the lowest averages of ooii- 
dition, resulting in the lowest yield per acre. It now returns tbe 
smallest margin of profit, only two mills per pound. In South Oarolinay 
where low condition also prevailed, the not profit made is but three 
mills. 

Some correspondents make the cost per pound to those who pay high 
rates of interest upon indebtedness for high-priced supplies twice as 
much as to those who produce their own supplies. In every State tlM 
cultivator who buys least saves most, according to universal testimony. 
Those who riiako cotton a surplus product arc getting nch ; in a sensei 
the crop becomes all profit. 

So great is the waste attendant upon large operations on a credit basis, 
and involved in the prevalent irresponsible management under the share 
system, that the counties with large plantations and heavy aggregate 
production generally give the smallest net profit. In lilississippi tiie 
v^at per pound in several such counties averages more than the price 
'-A.ived. A few largo counties in Arkansas make the cost 2 cents 
;jxeatcr than the price. The principal districts in North Carolina aver- 
«^e 10 cents lor cost and the same for price. The districts of hea\ie8t 
^reduction in Texas only make an average of 2 to 3 mills net profit, 
while the average of the State exceexls 1 cent. In Louisiana, the dis- 
tricts of heavy production make a better showing, yet here there are 
4ome of the largest that return cost higher than price. 

Here is convincing proof of two things : the superior economy of small 
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holdiogs, and the wastefalness of the share system, especially TTith large 
gangs of hands. 

INSTANCES OF LARCE YIELDS. 

With cotton, as with all other prodacts, instances can be given of 
yields threefold greater than the average. With 12 bushels as the 
general average for wheat, every State can famish examples of 30 to 
40 bushels; so, while nearly three acres are required to produce 'a 
bale of cotton, if results are averaged, the individual yields may vary 
from 100 pounds of lint per acre to 500, with extremes even higher and 
lower than these figures. It is a disparity having many causes, among 
which are different degrees of natural fertility, the use of fertilizers, 
modes of culture, degree of attention bestowed upon the crop at all 
stages of growth, meteorological casualties, and insect depredations. 
"So amount of skill can secure equality of results in all cases, or like 
results by individuals in the operations of a series of years ; yet the best 
cultivators suffer a smaller proportion of loss from every cause of depre- 
ciated yield than the average cultivator. Examples might be cited 
showing these differences to constitute the margin between success and 
failure, and to furnish the most powerful stimulus to persistent effort 
and increase of skill. 

An extraordinary result upon pine- wood land, with high fertilization, 
is reported from Wayne County, North Carolina : "Mr. Michael Bdger- 
ton, on five acres, average low grounds pine- wood land, surface dark 
loam, with clay subsoil, raised 15,100 pounds of seed-cotton. He put in 
drills 400 pounds Navassa guano to the acre, and broadcasted 75 loads 
of barnyard manure to the acre." The barn-yard manure he estimates 
at one-third of the value of horse-manure. This is 906 pounds of lint 
per acre, at 30 pounds per 100, which is a low yield of lint for such 
cotton ; 1,000 pounds per acre would probably be the outcome, or two 
large bales. 

In response to inquiries for the largest known local yields, with a 
statement of the area, soil, and mode of culture, facts illustrating the 
above-mentioned views are given, which are here presented. They show 
that, with very rare exceptions, the largest rates of yield are made upon 
very small areas, usually 10 to 20, and often 1 to 5 acres. In one 
insUmce, in Dallas Count i/, Texas, 70O bales are reported from 700 acres; 
in Bossier Parish^ Louisiana, 600 bales from 480 acres, and in Union250 
from 20(h in Murray^ Georgia, 400 pounds of lint per acre on 100 acres; 
and in Nash^ North Carolina, 300 pounds per acre on 200 acres. These 
are marked and rare exceptions. A bale per acre on a very few acres is 
frequently reported from every State. In HydCj North Carolina, two 
bales per acre are reported on two acres. A boy in Texas grew six 
bales on four acres. In North Carolina, 25 bales were reported on 25 
acres. In most of tbo States there is no instance given of a bale per 
acre on a large plantation. In many counties the best results on large 
farms scarcely exceed half a bale, and in some it is denied that there is 
a farm that has averaged a third of a bale the past year. An exami- 
nation in detail of the reports of best results will indicate the variety of 
instances of high production. 

VmoiNiA. — While very few counties in Virginia grow cotton, there 
are cases of large yields. Mr. li. M. Griswold, of IHnividdie^ made GO 
bales on 100 acres of light gray soil, fertilized. It is cultivated in the 
usual way. with three hoeings and live plowinff& 

Mr. Wiliiain H. Jarrail, of Sussex^ made 15 bales on 12 acres, with fitfm- 
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yard manuro and a small amount of commercial fertilizers. It cost leas 
than 8 cents per pound. 

XoRTii Carolina.— The largest yield noticed is 20 bales on 25 acres 
in Columbus County. 

On gray cliincapin soil, in Gasiouj in several cases, a bale per acre 
has been made by high manuring. 

In Greene, 42 acres manured with a home-made compost, at a cost of 
$3.50 per acre, produced 42,000 pounds seed-cotton. CultivatioD| $6.50; 
l)rofit, $20. 

A five-acre field, with clay subsoil, in Uarnett, averaged 750 poondfl 
of lint, giving 50 per cent, profit. 

In Ouilfordj best yield 200 pounds. 

Our correspondent in Hyde reports, from 2 acres of black loam, 
stirred with plow every five days, a yield of 2 bales per acre. 

The best average in Iredell is 1,000 pounds seed per acre on 10^ acies 
of loam fertilized, cultivated with a sweep and hand hoe. 

A farm in Lenoir y with 100 acres in cotton, made 80 bales of 500 pounds 
at a cost of $1,600. Cotton sales, $3,92G. 

In Lincoln, a small patch has produced 1,500 pounds seed per acre, 
planted in rows 3 feet apart, highly fertilized, and kept clean throaghont 
the season. 

A bale per acre has been obtained in Mecklenburgli. 

A neighbor of our Hertford correspondent made 25 bales of 475 ponncb 
each from 20 acres; an average of 593 pounds per acre. A compost of 
guano and cotton-seed with loam was used. 

In the gray soil of the pine-lands of Pitt, several small forma have 
averaged a bale per acre. These are the farms that produce needed 
home supplies. 

The sandy loams of Moore, subsoiled and well fertilized| often pro- 
duce a bale per acre, at 25 to 35 per cent, profit. 

A large farm in Nash averaged 300 pounds on 200 acres ; a yelloir 
sandy loam, with clay subsoil, fertilized with 150 pounds Peruvian gnano. 

Q'he best crop in Orange was, on gray sandy soil, 22 bales for 35 acres. 

Nearly a bale per acre on 100 acres was made in Fa^sqwtaiik ; 300 
pounds deemed a good result on the best farms. 

On the farm of Capt. J. J. Davis, our FranJcUn correspondent, a col- 
ored man, with good ordinaiy culture, on a tract of gray surface and red 
subsoil, got 17 bales of 425 pounds on 16 acres, and, with 32 bushela of 
corn and other products, cleared $450. 

The largest yield in I>upUn is 40 bales of 500 pounds on 45 acres; 
soil, a stiff loam; fertilizers, 200 pounds acid X)hosphate; 15 bnshela 
cotton-seed per acre. 

In Cumberland, 14 bales on 15 acres produced a profit of $500. 

in Catawba, VbCTOj} of 250 pounds per acre is reported; fertilized with 
a bag of bone dust costing $C. 

One bale per acre is the largest yield in Clwwan. 

.Mr. Thomas II. Blount, of Beaufort, on a loam with clay subsoil, got 
''\ bales of 400 pounds on 52 acres at a cost of 8^ cents per pound; 
''^ep preparatory culture, with shallow cultivation. 
Jne bale per acre is the best result in Camden. 

Two-thirds of a bale per acre is occasionally obtained in Warren. 

In Wayne, an average of 450 pounds has been obtained by Messrs. J« 
"IV Pearson, Michael Egerton, and Joseph Parks. 

^.n Perquimans, a crop of 30 bales averaged 850 x>ounds seed-cotton 

-'• acre, and a profit of $5. 
4r JTjj nAUOJJiXA.—Barfnccll reports 250 pounds per acre on 160 acce% 



REPORT OP THE STATISTICIAN. 141 

6audy loam Tvith clay subsoil ; more heavily manured and thoroughly 
cultivated than usual. 'No profit in 187G. 

In the red soil of Chester^ 500 pounds lint per acre were made at a 
clear profit of 40 per cent, 

On 125 acres in Colleton^ 50 bales were made on sandy land, and sold 
for 11 cents per pound. 

Small areas in Fairfield produced 300 pounds lint per acre. 

In Georgetown^ two-thirds of a bale per acre on 20 acres. 

One acre in Horry yielded 1,347 pounds lint. The seed planted was 
the " Cheatham.'^ 

In Marion^ 10 bales were grown on 4 acres by a man who does his own 
work and makes his own supplies. Cost of fertilizers used, $40 per 
acre. 

Our correspondent in Marlborough^ Mr. T. C. Weatherby, made 56 
bales of 450 pounds on 47 acres light sandy loam on stiff red clay sub- 
soil. 

In Neicben'i/j a planter produced 400 pounds lint per acre on gray 
sandy soil, manured principally with acid phosphate, stable, and com- 
post manure. Profit, 33 per cent. His negro-croppers got 106 bales 
from 120 acres. Profits of the farm, $3,500. 

Georgia. — ^The best product in Brooks, on hummock-land, broken 
deeply, with shallow cultivation, is a half-bale to the acre. 

In Camphelly the yearly application of home-made manure produces 
1,400 pounds seed-cotton, or about one bale per acre. 

Mr. J. Eice, in Calhoun, obtained 35 bales from 65 acres, fertilized by 
chemicals and cotton-seed. 

A freedman in Catoosa got 452 pounds from an acre, fertilized with 
300 pounds of guano, at a cost for production of 5 cents i)er pound. 

In Cohh, the best farms average 250 pounds per acre, though highly 
fertilized patches make a bale per acre. 

Five acres of pine-land in Decatur j with stable-manure and 200 pounds 
per acre of Logan's compound, averaged 500 pounds per acre of lint. 

Thirty acres in Early y with the aid of 3 tons of guano and 200 bushels 
of cotton-seed, yielded 0,000 pounds of cotton. 

In Elbert, 1,000 pounds of seed-cotton i>er acre on 50 acres of gray 
sandy loam, alter subsoiling and thorough preparation. 

Two farmers in Emanuel got 8 bales from 8 acres with 200 pounds 
per acre of a compost containing Bradley's superphosphate of lime. 

A farmer in Floyd ^ on Coosa lliver bottoms, realized 70,000 pounds from 
200 acres, or 350 pounds per acre. 

A neighbor of our Forsyth correspondent has a farm of 820 acres, 
produced 35 bales from 80 acres of " mulatto ^ land, and realized 6600 
profit on his farm operations. 

The croi) of Mr. J. M. Ambrose, of Owinnettj averages 300 pounds 
per acre. 

Mr. Beubcn M. Mobley is said to have made the best crop in Harris — 
abont a half-bale per acre — with 150 pounds of compost made of raw bone, 
plaster, cotton-seed, and stable-manure. 

The best result in Heard is 800 x>ounds seed-cotton per acre. 

The best yield in Houston is 250 pounds lint. 

In Jacl'son, half a bale is the best average. 

Our Liberty correspondent refers to estimates by " grangers ^ in his 
county, for farms of 10 to 20 acres, of 500 to 600 pounds of ginned cot- 
ton per acre, when the land is highly manured. 

In Lincoln J the best average for a farm is half a bale, though a few 
patches of 1 to 4 acres, highly fertilized, have yielded a bale per acre. 
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A two-horse &rm in Maean yielded 22 bales of 480 poands fnm St 
acres, or very nearly 190 pounds per acre. Gross proceeds, f 1,060, witt 
food for stock and food for a family of seven persons; exi>en8oa for fer- 
tilizers and labor, $G50. 

Id the red lands of Madison, somewhat red need in fertility, 800 pooads 
seed (240 lint) is an average yield of best farms. 

Our Marion correspondent, Mr. Kemp, claims, for an aero coltivatod 
by Mr. B. T. Peacock, with fertilizers costing $10, 2,700 pounds of seed- 
cotton. 

A farm of 90 acres (two mules) in Meriwether yielding a net profit of 
$500, with a product of 35 bales of cotton and 200 bushels of com. 

The farm said to be the best equipped and most profitable in Bibb 
County is that of Messrs. A. J. Lane and J. G. Evans, having 500 aoree 
in cultivation, with equal areas of corn and cotton and 50 acres in small 
grain and ^^ truck patches." The soil is a red loam, its natural growth 
black-jack and pine; and its mode of culture is the ^^ Dickson phut' 
The annual product is 150 to 175 bales of cotton and 3,000 to 4,000 
bushels of corn. 

A rather uncommon result iu Milton is a product of 1,900 poands seed 
cotton per acre, on a light, gray soil, in stubble deeply turned under in 
January, with 200 pounds superpho8X)hate in bedding. This gave $30 
per acre. 

In Mitchell, the best averages are 400 pounds of lint per acre, 5,000 to 
each mule, and a net prolit of $5 per acre. 

Col. David S. Johnston, of Morgan, gets 400 pounds per acre, at a cost 
of 7 cents, (sold at 10,) making a profit of $12 per acre. His land is sandy 
clay, originally growing oak and hickory, fertilized with 4fi0 poonde 
compost horse- manure with 50 pounds acid phosphate and 300 of cotton- 
seed. 

A farmer iu Murray gets 400 pounds per acre on 100 acres of black 
sandy loam, but cannot tell what profit he makes. 

The greatest yield in Pihe was 12 bales on 18 acres, gray surface with 
Diulatto subsoil, fertilized with 100 pounds compost per acre. 

Mr. Lucius liumber, of Stewart, got 84 bales from 120 acres Cieek- 
bottoms, with six mules, at a cost of 6 cents per pound, with an aggre- 
gate profit of 81,080. 

In Talbot, the best yields are 250 pounds per acre. 

In Taliaferro, the best yield reported is 105 bales on 300 acres. Profit. 
$450. Mr. Aretus Turner, from 50 acres of ordinary upland, got 13|390 
l)Ounds, and a j^rotit of 25 per cent. 

In Jefferson, 70 bales on 140 acres, fertilized, with conunon colturei 

In Wilcox, 340 pounds ])er acre on 20 acres. 

The largest yield in Whitfield is 1,500 pounds seed per acre, withoat 
'•^rtilizers. 

yrou 45 acres i:i Walton jO bales were obtained. 

Small lots in Thomas have yielded a bale per acre, at gteat expense 
*'ir iertilizers and cultivation. Similar results are returned from TemJL 
Vith three plows, 52 bales were produced on 75 acres of pine-laiid in 
leer by the Dickson mode. 

.'LOiiiDA. — In Clay County, 4 bales to 8 acres is the largest yield on 
' -idy soil with clay {subsoil. 

'n Gadsden, instances are reported of 500 pounds of lint per acre with 
iberal home-made manure and ordinary culture. 

'n Ilervando, j\^r. John B. Gould, white, with labor of his own family, 
•' ulo 1,200 ponuds seed per acre on 5 acres sandy upland, manured by 



BEPOBT OF THE STATISTICIAN. 143 

penning cattle on groond. Price, 6 cents in seed or 22^ cents lint, sea- 
island cotton. 

One farmer in Jackson made 62 bales cotton and 300 bushels corn on 
100 acres hummock-land, highly improved by horse and cow-manuro for 
years. 

Mr. T. F. Johnson, of Jefferson^ with labor of self and son, produced 
12 bales cotton and 200 bushels com, with fodder, potatoes, sirup, and 
other supplies. 

There are a few cases in Madison of 450 pounds lint per acre on new 
or fertilized laud. 

The best results in La Fayette are 600 pounds seeJ-cotton for long 
staple, 1,000 pound for short staple, per acra 

In Smcannee, 500 short and 300 long staple have been obtained. 

AL.AEAMA. — In BulloelCj an instance is reported of 8 bales on 10 acres, 
with 90 bushels of com planted in alternate rows of 1^ acres of the same, 
manured with washings from stock-yards. Profits, $268. 

The largest yield in Butler was 300 pounds lint per acre on 40 acres, 
sandy loam, oi^inary culture. 

In Calhoun, a bale per acre on small lots, with extra pains, has been 
obtained. In one instance, 17 bales to 30 acres. In common culture, 
an average crop is a bale to 3^ acres. 

Mr. W. D. Tomlinson, in Conecuh^ had 800 pounds seed-cottoa (275 
pounds lint) on one-quarter acre sandy loam. 

Mr. Everett Davis, in Crenshaw, got 2,400 pounds seed-cotton per acre 
on 4 or 5 acres rich bottom, without manure. 

A bale of 500 pounds on an acre of black loam was made in Dade. 

The largest crop in De Kalb was 800 to 1,000 pounds seed-cotton per 
acre, with Pacific guano and stable-manure ] usual culture. 

A farmer in Elmore got 5} bales on 11 acres river-bottom, with ordi- 
nary culture. 

In Etowah, 500 lint is frequent on small areas, 1 to 5 acres, with barn- 
yard and commercial manures. 

In Geneva, a bale (500 pounds) per acre has been produced on pine land 
well manured. The average is not more than one-fourth of a bale. 

A very few farms in Henry average 1 to 2 bales per acre. 

In one instance, in Jefferson, 1,500 pounds lint per acre on 5 acres 
black laud with red clay subsoil, manured with gypsum and barn-yard 
manure. 

In Lauderdale, in 1876, a few small farms produced 1,400 pounds seed- 
cotton per acre, thoroughly prepared and highly manured with barn-yard 
and leached ashes. In et profit, $25 per acre. 

In LiniCistone, 1 bale on 2 acres. 

Instances in Monroe of 700 pounds (seed) per acre are given. 

The best yield per acre on upland sandy soil, mai^ured with 1 ton 
barn-yard, and cultivated in ordinary way, in Morgan, is l,3i0 i)ounds 
of seed-cotton. 

Nearly a bale per acre on a few acres has been realized in Perry, but 
300 pounds seed is above the usual average. 

In Saint Glair, 1 bale per acre is sometimes grown on small lots of 5 
or acres, one-half bale per acre on two farms with 100 acres each in 
cotton. 

The best yield in Walker is 60 bales on 125 acres sandy soil ; usual 
culture. 

Mississippi.— Afcom, 13 bales on 25 acres. 

A few small farms in Amite yield COO pounds lint per acre ; soil well 
prepared and liberally fertilized. 
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On tbe best creek-bottoms in Carroll three-qnarters to 1 bale per acie. 

In Choctaic, 800 poands seed, with clean culture, may bo obtained. 

A small farmer in Ohiokasato sometimes makes ^^by accident" l.fiOO 
pounds seed-cotton per acre ; but few large farms make a Tory close 
approximation to that figure. 

One bale per acre on a few acres is made in Copiah. 

One acre fresh sandy pine-land in Covington^ fertilized with stable- 
manure, realized $55 ; cost of manuring and cultivating, $10 ; gathering, 
03 ; hauling to gin, $3 ; to market, $5 ; total, $26 ; net gain, $20. 

A farm in De ^oto yielded 37 bags on 40 acres, at a cost of 5} centa 
per pound. 

In FranJdin^ 120 bales on 225 acres black sandy soil. 

In Grenada^ 13 bales on 30 acres, common culture. 

In Attala^ the best result is 180 pounds per acre on 8 acres. 

One bale per acre on small farms is sometimes got in Jefferson. 

A farm in Lawrence^ but not one producing the best resnlts, yielded 
1,300 pounds lint per acre on 8 acres common soil, giving a profit of $10 
per acre. 

In one instance in Lincoln there was a yield of 1,000 poands aeed-oot- 
ton i>er acre on creek-bottom three years in culture. 

Our correspondent in Newton knows no man who has made 1 bale to 
3 acres, and not a man who is making any profit. 

In Neshoba, a yield of 2,500 ponnds seed per acre is reported on one 
small farm ; fine sandy soil ; cultivated with plow and hoe. 

A farmer in OJciihbeha got 100 bales on 200 acres stiff black hnmmook 
with common culture. 

In Perry y 1,000 pounds seed per acre may easily be obtained in blaek 
sandy loam, with good preparation, well stirred with cultivator. One 
hand will tend 15 acres cotton ; 5 in corn and piease ; 2 in i)otatoe8 and 
rice ; 1 in sugar-cane and sorghum. 

Louisiana.-— Mr. Isaac A. Dillard, in Bossiery got 600 bales on 480 
acres in 1875. He had 500 bales in 1876. One tenant got 30 bales on 
20 acres. Clear profit, $15,000. 

Some of tbe river-farms in Caddo produced 500 pounds lint per acre. 

In Claiborne^ the highest result on best lands is 1,000 i>ounds seed-oot- 
ton per acre. 

In Concordia^ 400 pounds lint and sometimes 1^ and 2 bales per acre 
are realized. If overflows could bo stopped, the parish would be a 
garden. 

In Cameron^ 1 bale to IJ per acre, with ordinary culture, is not un- 
common. 

On two farms in East Baton Bovge, 1 J bales per acre on 8 or 10 acres 
were obtained on each, on excellent soil, with ordinary culture. 

Some farmers in Orant make 1,200 pounds seed-cotton on hill-land. 
The average is about 500 pounds. 

'n La FaycttCy 9 bales of 450 pounds on 9 acres black loam, ordinary 
■ .uo but more careful culture. 

i farm in Union produced 250 bales on 200 acres; product, $15|000; 
* - senses, $12,000. 

Texas. — In Andcrsony 200 bales were made on 500 acres dark sandy 
.^am, cultivated mainly by blacks, whose labor cannot be intelligently 
r»ontrolled. 

In Angdinay a farm owned in New Orleans, and rented to different 
larties, made the best yield. A boy of 12 years made 6 bales on 4 acres 
^^Tid another 5 on 4 acres. 
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la Blanco J one-half bale per acre waa made on iO acres stiff black 
soil well cultivated. 

In Brazoriay 500 pounds lint is claimed to be a fair yield ; 750 or more 
often produced. 

In Burleson^ 1^ bales per acre are claimed on rich alluvial bottoms of 
the Brazos, bedded in fall and again in spring. 

Average in Cass one-half bale per acre. 

A place in Chambers produced 15 bales (500 pounds) on 14 acres black 
stiff soil. 

In Cherokee^ a case is reported of 115 bales (500 pounds) on 250 acres; 
soil, one-third dark mulatto, one-third stiff red, one-third gray sand ; 
profit, 8 per cent, on cost. 

In Collin^ a yield is reported of 500 pounds lint on a few acres; common 
soil, but superior culture. 

In Colorado^ 500 pounds of lint per acre can be made on best bottom by 
two applications of ^^ dead-shot " worm-poison, but owing to ravages of 
worm 250 pounds of lint is an average. 

The largest farm in Coryell is 500 acres, river-bottom. It yielded half 
a bale per acre. 

Mr. William Caruth, of BdUaSy cultivated 700 acres, black waxy soil, 
broken deep in fall, planted early in April, kept clean by hoe and plow ; 
got 700 bales. Profit, $10 per acre. 

In Dentorij many farms of sandy land make one bale per acre. 

On the Brazos bottoms, in FaUs^ one bale per acre was made on 150 
acres light loamy soil. Profit, $10 per acre. 

On a farm in Fayette^ one bale per acre was obtained on timbered allu- 
vial soil plowed often. 

A large farm in Oonzales produced 150 pounds per acre on 300 acres 
sandy loam ; ordinary culture. Profit, $1,800. 

In Grayson^ the best result is 1^ bales per aore. 

In one instance in Hardin 1 bale per acre was realized on 14 acres 
black sandy soil. 

In Henderson^ one farm produced 100 bales on 100 acres, cultivated 
with sweeps every 10 days moderately deep. 

The largest yield in Jack is one bale per acre, sandy loam. 

In Jasper J 1^ bales per acre can be grown wi^h ordinary culture. 

On a few places in Kerr^ seven-eighths of a bale per acre on experi- 
mental patches has been made. 

In Libertyj one bale per acre can be made on black sapdy land with 
improved seed. 

Mr. F. J. Kally cultivated 20 acres on the Brazos bottoms in McLenr 
nauj and gathered 13,000 pounds of lint. Two hands cultivated the cot- 
ton and supplies of other crops. Cost, including $7 per acre rent, 8 
cents per pound. Other larger farms made over 500 pounds of Unt per 
acre. 

A farm in Palo Pinto made 1^ bales per acre on 75 acres ; $2,000 
dear. 

The largest yield in Parker is 2,000 pounds seed-cotton per acre. 

Two farms under control of our correspondent in Bodertson, Mr. H. D. 
Pendergast, each of 100 acres, in cotton, averaged a bale per acre. One 
was leased by a white man, the other by a negro. 

Mr. H. Maxwell, of San Sdbaj grew 12J bales (500 pounds) on 7 acres, 
with ordinary culture, but with irrigation. 

The most profitable farm ia Smith County is that of G. S. Gilchrist, 
producing 93 bales on 220 acres red soil, 190 acres in corn, 140 in small 
grains. Ket profits on seven hands, share system, $6G0; on three 
10 a 
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hands^ reutiDg, $337.75 ; on three hands, (two at $12.50 and one at 
$10 per moutli,) under control of laud-owner, $1,203. Total, $2,199.75. 

In Titiis^ 2G bales were made on 35 acres, on a sandy loam bottom, 
bedded early in March, subsoiled y.nd rebedded, seed sown in drill, ha^ 
rowed as soon as up ; in 10 days cultivated lightly with sweep and hilled 
up; again in lil days with sweep, then close and deep with buU-tongne; 
then chop to stand, and sweep till July 20. 

Several farms in Ttjler have averaged 1 bale per acre on 10 to 50 
acres, black land and creek-bottom, broken six inches deep and care- 
fully worked with ])lovr and hoe. The usual style is very slovenly. 

The largest yield in Upnlmr was 1,000 pounds seed per acre on 22 
acres deep sandy loam. "It costs less to raise cotton at 1 ^ acres per bale 
than 2| acres per bale.-' 

In Uvalde^ 300 pounds lint per acre may be realized on black sandy 
loam, with Hat beds, jvnd thorough and late culture by irrigation. 

The best crop made in ^YiUon was a little more than three-quarten 
of a bale per acre. 

Arkansas. — In Oaldaml, 750 pounds lint per acre on 30 acres rich 
bottom, usual culture, and 30 per cent, of whole crop lost by bad weather. 

In BoonCy a farm produced 1 ,000 pounds seed per acre on 80 acres of 
light sandy loam. 

The largest yield in CraUjliead was 1,500 pounds per aero on 150 acres 
dark sandy bottom, with usual culture. 

Our Crawford correspondent. Dr. L. C White, made three-fourths of a 
bale per acre on 20 acres creek-bottom, sandy loam, cnltivated with 
turning-plow, cultivator, and hoe. 

Our correspondent in Gonioay^ INIr. X. W. Moore, made 00 bales on 90 
acres in 1870, and in 1875 a bale per acre. Another farm produced 
1,000 pounds seed-cotton. 

A few single acres in Fulton yield 2,000 pounds seed-cotton, and sev- 
erjil instances are reported of 1,500 pounds per acre on 6 acres; soil 
virgin, semi-praii'ie or upland. 

A farm in Orantj produced 1 bale per acre on 18 acres of sandy loam, 
creek-bottom, with ordinary culture. 

In Independence^ 1,200 pounds seed-cotton can be obtiiined on 1 acre 
upland black soil, known as " manganese land," by the usual mode, but 
with more thorough cultivation. 

Any of the bottom-land farms of Jefferson^ if well cultivated, wDl 
yield a bale per acre. 

In Mississslpjn County^ the largest yield indicated is 1:^ bales per aGce^ 
on sandy loam, with some black or buckshot land. 

Mr. George F. Koselle, in Ferry ^ made 400 bales on 1,000 aoores best 
river-bottom. 

The largest yield in tiaint Francia is estimated at 300 pounds lint per 
acre on dark loam with very little sand. 

A farm in IScott produced 500 bales, or 75,000 pounds seed-cotton, on9B 
»"ros loam. 

Jue man in Sevier made 7 bales on 12 acres of sandy land. 

Tennessee. — In Hardeman, 13 bales (500 pounds) were made on 18 
lores. 

A licld of 50 acres in Henderson yielded 250 x)ound8 lint per aoie, 
jlack sandy bottom, fertilized with stable-manure. Profits, 4 cents per 
)Ound. 

The largest yield in Lauderdale is 500 pounds lint per acre. 

Mr. Samuel Ozier, in Madison, got 60 bales from 120 acres. He oIbo 
lAfi 70 itcres in com, 1,750 bushels; 120 in wheats oats, and grass; and 
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210 bashels wheat, 150 of oats, 10 tons hay ; cored 7,000 pounds pork ; 
kept 75 head stock-hogs, besides cattle ; and cleared $1,000. 

In one instance in Mauryj 1,250 pounds seed-cotton were made. The 
jeed was rolled in land-plaster (50 pounds per acre) and 40 pounds more 
applied as top-dressing when the plant was one foot high. It matured 
bhi*ee weeks earlier than cotton on same soil not plastered, which yielded 
only 300 pounds seed-cotton per acre. 

In McNaU^j there is a product of 1,000 pounds seed-cotton per acre 
on 10 acres sandy upland, manured with stable and lot manure ; usual 
culture. 

MissouBi. — Our correspondent in New Madrid^ Mr. 0. 0. Thomas, 
made in 1872 1,C00 pounds seed-cotton per acre. 

In Scottj 30 bales were last year made on 40 acres. 

VABIETIES OF SEED. 

There is deterioration of seed in unfavorable conditions and unsuit- 
able soils quite as marked in cotton as in other plants. Careless cult- 
ure is the prolific cause of deterioration in the vitality and value of 
every plant grown by the farmer as a crop. Favorable conditions as 
surely secure improvement in seed as improper culture causes deterio- 
ration. So surely does like produce like, that it is always unsafe to pro- 
cure seed for planting from a careless cultivator, and profitable to select 
it from the gin-house of a successful cotton-grower. 

So well known is this principle of vegetable physiology that the 
quest for the best seed has ever been lively and general among intelli- 
gent cultivators. With an active demand, the commercial instinct is 
invoked for a supply, selfishness readily leads to exaggeration, greed 
sometimes oversteps boundaries of fair dealing, and then the doubting 
or suspicious boldly declare all assumptions of improvement shams and 
frauds. Thus, some of our correspondents say, " One seed is as good 
dA another.'' The truth lies between these extremes. There is great 
advantage in a judicious choice of seed. There is no sort so immeasur- 
ably superior as to commaad the preference uniformly of a majority of 
cultivators in all States. It is probable that several kinds may each 
have a locality and soil in which they have been developed and to which 
they are be^ suited. When a correspondent asserts, as in Washington, 
Biississippi, that '* it is susceptible of proof that all the cotton in this 
county is dwarfing," it is evident that either the seed or the stylo of 
culture should be changed. Some correspondents in Arkansas rel'er to 
the practice, which has become a necessity, of obtaining fresh seed every 
few years from that prolific cotton region, the bottoms of the Arkansas. 

A careful consideration of the change of seed is therefore one of the 
ftrst requisites of wise and skillful estivation. But credulity should 
aever usurp the place of belief in seed improvement, and enthusiasm 
aever be allowed to run away with judgment. 

Among the named sorts of general distribution, the Dickson, Peeler, 
Cheatham, Boyd's Prolific, Simpson, and Petit Gulf are prominent. The 
Johnston is found less generally east than west of the Mississippi. The 
Surlpug is frequently a preferred seed from Alabama to Texas. In 
Texas, a sort spelled Shupeck, Schupach, and in more ingenious ways, is 
rery generally commended. In Alabamaand Georgia, many prefer a seed 
sailed Kamases. In the West, there is a fancy seed known as " Taylor's 
Silk," and another called <^ Matagorda Silk," which are occasionally com- 

uded. The Java Prolific is mentioned in Arkansas and elsewhere. 
i'ne South American Ghampion and many other kinds, with some namc9 
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evidently synonyms of some already mentioned, are also given as ]p- 
cally new-found seeds. 

The Dickson has by far the most general and posUivo preference, 
though some express their want of faith in its superiority. It is nsnallf 
reported a very prolific cotton, with a strong fiber of good medium 
length. Its originator is one of the very foremost planters of the Soath 
for uniformly large yield ; and the habit established by generous fertQ- 
ization and thorough culture continues its potent influence in all seo* 
tions and soils, just as thoroughbreds among animals exhibit remarka- 
ble constancy of type in their ofOspring. The Peeler is a cotton of gieat 
length and fineness of staple, but prolificacy is not so confidently »- 
sorted of it. The Cheatham is very highly commended by somei while 
others sneeringly assert that its name is indicative of its quality. Am 
in most products of the farm or orchard elsewhere, productiveness, quan- 
tity, outweighs quality in preference for varieties of cotton. 

INCItEASE OF AEEA IN SUrPLY PEODUCTS. 

From the mass of correspondence asserting a tendency to greater 
variety of crops, especially such as are needed for subsistence, the fid- 
lowing illustrative notes are appended : 

NoBTH* Carolina. — Nash : Increase tbe past year. Farmers commence 1877 wiUi 
more corn^ oats, fodder, pork, &c., than for eieht years. J^ofits ore inczeaaod in m> 
portion as they raise their supplies; fewer ''^crop liens" than in 1876. PoijiiofMkf 
Increase in all field-crops, and a large increase in oeef and pork, very maoh to prafiftof 
producer. Duplin : Increase in all, especially in small grains, particularly winter ottii 
Pork crop 25 per cent, larger than since 1665. No farmer jj^rospers who does not pro- 
duce his supplies. Most have plenty of meat. Pitt : Growing tendency to raiM boms 
supplies. Wheat growing in iavor. But for cholera for two years ample snpply of 
pork would have l^n cured. Cumberland ; Decided increase in aU, to great aatijbo* 
tion of producers. Chotoan : Much increase in com, fodder, pease, and oats. Coktmba: 
Increase in all, and a decrease in price from money stringency and not from oveipnh 
ductiou. Camden : All farmers raise their supplies and a surplus of com, pork, and 
potatoes. Beaufort : Great increase in alL Six years ago thousands of bales of ha 
we^e imported from the North, now none. Pork imports decreased 50 per cent. SsM- 
oats, aU miported formerly ; now many have them for sale. Abundanoe of beof at 5 
cents per pound dressed. The increase of home supplies .has saved ns from nifak 
Rutherford : Abundance of all. The difficulty is to find market for surplos. haTiojrno 
railroads. Warren : Considerable increase in grain and forage, some in oeef; woaKm 
in pork but for cholera. Credit and mortgage system generaUy abandoned, and tht 
rigid economy necessitated by a cash basis working good to planters. HHImm : Yfli| 
with a decrease of expenses and increase of profit. Yancey : At a stand-etilL 

South Carolina. — Marion: Yes; Home demand not yet supplied. bnt those pm^ 
X>er most who produce supplies for sale. Marlborough : wondenul cuange ; with lov 
prices of cotton, will soon moke enough to feed all our people ; com, oats, whoat, pnun 
&c., plenty, and sheep, hogs, d^., increasiqy;;. Spartanburgh : No increase. Flour ana 
bacon coming in by tno car-load from otlt&r States. Union : Yes, beyond qaestton. 
Less cotton ; liomo supplies varied, with continual improvement in condition of tax^ 
mers. Barnwell : Real but not great increase since 1870. Clear profit, as it Is not at 
;.he expense of the cotton-crop. Colleton: Increase considerable In com, oats, peaaa^ 
and fodder ; not much in pork and beef. Edgefield: Maiked increase in ceralS| espe- 
ually oats, which has reduced expense of raising cotton fully 25 per cent. FaitjlM : 
"IJonsiderable in com and oats and some in other grains, with profit toriJiiose who jnim 
nough for home use. Fork will not grow without afenceiaw, not to mention thieves. 
lorry : Twenty-five per cent, increase in product of com in past ten years, and 5(Hper 
out. in cotton by improved culture. Georgetoton; Not 10 per cent, of provisionB raised 
n county. Live stock decimated by disease and outlawryc; labor stagnant, anft 1,000 
icrcs rice-laifd idle whieh was planted last year. Greenville; Littlelncrease asyst. 
Hit a general determination that there shaU be. All agree that it will increase the 
) )tit8 of theform. 
tkohgia. — Baker : General increase of provision-crops. No dividends "where snoh 
-case has not been made. Bartow : .Two hundred^to three hundred per cent. Increase* 



Less money made, but less needed, and greater independence. Hud blow on mer- 
•iioTtf- Bibb; Fully 25 per cent' increase and circumstances mnoh easisTi reqairing 
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little aid from factors aud other ontsiders. Camden : In corn, oats, and beef, with 
benefit to producer. Campbell : General increase, especially in sorghnni. A firm con- 
Tiction that it is cheaper to raise sapplies at home. CalJioun : Some increase. Those 
who prodace home supplies are more independent. Catoosa : Very perceptible, with 
greater independence rather than much money-proiit these hard times. The increase of 
manure and improvement of land from pea-crop a substantial beuelit. Carroll : Largest 
crop of cereals last year ever made, and bringing only half usual price. Clayton : Those 
l)ro6per best who raise their own supplies. Coffee: For three or four years past less 
cotton and more corn, oats, aud pork. Seldom buy western corn aud bacon now. 
Decatur: Mhch increase in corn and oats. Chufa being rapidly introduced. Many 
hogs raised, but beef scarcer and higher priced. Dooly : Considerable. Can be pro- 
duced as cheaply here as iu the West, saving freights. Elbert : Increase last year in 
command hogs, afterward destroyed by flood and cholera. Emanuel: Groat increase, 
and while prices are lower, the producer has plenty for homo use. Fayette : Marked. 
Those prosperous who raise home supplies, while the all-cottou policy brings i>overty 
and rum. Forsyth : In corn, oats, wheat, pork, and beef, profits increased. County 
self-sustainiog as to pork. Gwinnett: General increase, witli benefit, though prices are 
lower. Habersham : Customarily, homo supplies are produced first, and cotton extra, 
as a money-crop. Harris : Yes ; with wonderful effect in increasing profits of cotton, 
and improving soil by rotation, and increasing independence. Jackson : Yes ; and will 
be still greater this year. Raising of home supplies necessary to the prosperity of our 
farmers. Jefferson : Decided, with growing conviction that home supplies should be 
raised at home. Com and meat cheax)er than since the war. Liberty : Com, oats, aud 
pease are considered mostprofitable in j^roportion to capital, except rice, which grows 
on naturally rich land. Hx)me supplies increasing, and no prosperity otherwise. Xin- 
eoln: Decided, with a saving of large sums formerlv sent away for their purchase. 
Xlacon : None in com and i)ease ; much in oats, which promises to be the best crop for 
cheapening mule-feed ; very slight in pork and beef. Mcintosh : Decided, in all. Sec- 
tion well adapted to stock-raising. MarUm : Ten per cent, in corn and pork in 1876. 
Decrease of 25 per cent, in price of corn and 12^ per cent, in pork from January, 1876, 
to 1877. Meritceiher : In com, oats, pease, pork, with increased profit. A more healthy 
condition as t<o supplies than for ten years. Milton : In com, 30 per cent. ; oats and 
pease, 25 per cent. ; fodder, 50 per cent. ; pork and beef, 10 per cent. No surplus, the 
profit being the saving of purchase from abroad. Mitchell : Oats nearly doubled, and 
most profitable crop, giviug fine pasturage for hogs, which must have pasture here. 
Morgan: Near 50 per cent., through fertilizers, cultivation, and good season. Most 
prosperous, those raising home supplies, or a good portion of them. Murray : Increase 
in product, but prices lower and income not larger. Oglethorpe : Great iu oats, corn, 
pork, and beef, especially in 1876. We have learned that the only key to success is to 
raise supplies. Fortunes have* been made by such as do, but none otherwise. Pike: 
Com, 25 per cent. ; oats, 40. ; fodder, &c., 50; pork, 20; beef, 5: pease, no increase. 
Increase on profit of whole farm not over 10 per cent. Schley : Twenty-five per cent, 
in com ; plenty for first time since the war ; sells near towns at 75 cents. Oats, pease, 
and fodder in abundance ; 50 per cent, of a supply of pork, worth 5 to 7 cents. Takiug 
all together, they are a surplus ; cotton being profit. Stewart : In a few years cotton 
will be a surplus, when all will pro|per. Talbit : One hundred per cent, in corn ; 400 
in oats. Not much change in others, except, of course, in corn-fodder. Taliaferro : 
Considerable in corn, oats, pease, and German inillet. Taylor : At least 25 per cent. ; 
the increase of cereals ana meat have materially improved the condition of the farmer. 
Terrell : Yes ; with happy efi'ect. In a few years cotton will not be half as much grown. 
Thomas: High prices of guano, provisions,* and poor labor makes cotton cost 3^ cents 
more than price in home market. Troup : If farms were self-sustaining, cotton made 
» profit if sold at 10 cents. JVdlton: Com and pork were with many to spare, while 
exclusive cotton-growers are always hard up. Washington : Great increase in profit, as 
thev use the same labor which is employed on cotton, but at seasons which do not in- 
terfere. WiUces : Yes ; increases prouts, as it only slightly diminishes cotton. 

Florida. — Columbia : Increase in oats as laborers abandon farms. Gadsden : Marked, 
with decided decrease in cost of raisiug. Hillsborough : We propose to produce all sup- 
plies possible, as cotton-culture does not pay. Have introduced fine Berkshire hogs 
from tlie North. Jackson : Large in oats and i)ork. Homo raising of supplies the secret 
of success. Madison: Yes; the main source of profit. Cotton mostly raised only be- 
cause of the ready money. La Fayette : Some increase in com, oats, pease, and pork — 
say 5 per cent. — but not enough to meet increasing demand. Orange: in corn and 
Guinea grass. Smoannee : He who produces his supplies makes the money. Santa 
Bona : Very large, with much addition to home comforts and resources of producer. 
Taylor : Com, 33 per cent. ; oats, 100 per cent. ; pease, 33 per cent. ; pork and beef, 10 
per cent. Increased profit, 25 per cent. 

AukBAMA. — Bullock : Decided among small farmers, giving a larger surplus of cotton. 
A large proportion raised by small farmers and thrift; following the poll c v. Butler : 
Greater lost year than at any time since the war. Material benefit. Calhoun: Con- 
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6idcral)lo for three years past. Little increase in actual cash iucotne^ but of great 
beneiit indirectly. Conecuh : Marked with great relief to farmer. Pork 6 ceut« cboaper 
than since 1800. Z>e Kalh : Gradaal, and^ bnt for swine disease, prolit "would be ood- 
siderable. Elmore : Thirty-three per cent, since 18G9 in corn, oats, pease, pork, ind 
beef. Etxncah : Manifest, with disposition to still farther increase. JDecided benefit, 
and if farmers would raise all at home, cotton, as a snrplus, would pay. Geneva : Id 
lb7G 50 per cent, more com, 10 per cent, oats, 20 per cent, field-peaee, than in 1873. 
Price of corn decreased from $1.25, to 62^ cents ; pork, from 10 cents to 7 cents. Farmer 
gets less money, but has more to sell. Greene: Lar^e in corn and pork, with benefiti 
seen by all in reduction of store-bills and cost of living. Country in better conditioD 
than at any time since the war. Hale : Twenty per cent, more in hogs and cattle lart 
year than any year since the war. Henry: Yes ; among good farmers, in com, pcoEe, 
oats, pork, and such farmers decidedly more thrifty than exclusive cotton-grQwen. 
Jackson : In com, pork, and beef. Cotton considered as proli table as nny as a sniplns. 
Jefferson : Twenty per cent., and it is redeeming our farmers from debt and starvatioD. 
Lauderdale : Enough for home supply fj^ lirst time since war, and will place farmen 
in better condition. Winston : Fifteen per cent, increase. Enough corn, beef, and porii. 
Nearly self-sustaining. Macon : The increase has been such as to leave little to bay, 
and there is less stealing and greater production among blacks also. Madison : Coo- 
siderable in clover, and, in consequence, more hogs and horses and less com required 
to feed them. Little increase in com, oats, or pease. Monroe: Large, in com, oati^ 
and cane for molasses. Considerable increase in pork, with great advantage. Mcrgn: 
Considerable in cereals, hay, &c., and farmers are in better condition. Perry: In fat- 
age and grain, and the farmers raising them in better condition than the oll-oottoD 
men. Pike: Small increase in feed, with very material increase in profit. BuaM: 
Most in rust-proof oats ; next in pork. Saint CLair : Marked, and thrift follows the policy. 
No bacon will be bought in 1877 ; does not pay to buy com and bacon to raise oottoa 
with. Sumter: General increase. More hog^s killed this winter than since 1861. Cod- 
Bidorable increase in prolit. Walker : Only in German millet, pork, and beef; proAti 
in proportion. 

MississipPL — Attala: General increase. Without it would have been stnrvatioii. 
Amite : Very great. Many farms producing all home supplies and savine the on^of 
money. Alcorn : ^luch in pork. Carroll : Result very favorable, though the poliey is 
not established fully yet. Choctaw : Considerable, except in ha^, and a growing interat 
in that. Coahoma : Some in corn, oats, and grasses ; not much in beef, bat considenUe 
in pork. Copiah : IDecrease, with bad effect. Covington : Very decided, with greator 
independence and less debt. De Soto : In oats, pease, pork, and beef. Thoee who 
raise plenty have money to loud. Franklin : Those most successful who raise hone 
supplies. Grenada: Yes; and the effect great in diminishing cost of living, riyiiig 

them cotton unencumbered, which can be held for best prices. Lawrence : Yes. 

percentn^o of famicrs and hands have com and meat of home raising. Loiondtt: 
increase in hop?, and general disposition to raise home supplies, with very heneflL 
results. Madison : Large in oats, pease, and hay, and much cheaper than formerly. Also 
increase in pork. Xewton : Twenty-livo per cent, in com and oats. Also increase in 
pork and beef. Xeshoba : No. Raising of x>ork and beef fdr home use increases profit 
about 25 per cent. Oktibbeha : Two hundred per cent, in com, 125 i>or cent, in oats, 100 
in pease, 500 in pork, 150 in beef. Perry : Attention generally given to lumber-trade. 
Itankin : Notably in red oats, and some in corn. 

Louisiana. — Catahoula: Always "to be done," but interfered with by ovexflowi. 
Claiborne: Fine increase in oats, pease, pork, beef, and mutton. Almost net nin. 
Concordia : Increase in corn, consequently more of everything to eat. Home raSdiig 
of supplies the only key to success. East Baton Eou^e : Very marked. Especially o«ti^ 
(red rust-proof,) pork, beef^ and mutton. Considerable increase of pront. Jat^anm: 
^ome increase, with i:ood eHoct. La Fayette : Some in corn, pease, hay, pork, and bee( 
iv-itli evident advantage. Union : Very marked. Some planters make all Uieir poik 
\ud beef. Sncli generally thrifty. Vermillion: Decided, with condition of tnooe 
adoptin;jj the plan bettered 200 per cent. Price and profits not afiected. 

Tkxas. — Austin: Steady increase in forage-crops, but pork and beef the reyeisSi 

Bell: Great in feed, withlower price of pork, but higher in beef. Are only learning 

o feed economically. Jiexar : Com, 100 per cent. ; oats, 150. All home supplies raised 

and surplus sold. 1 logs shipped by rail to Saint Louis. Blanco: Increase last yeSTi 

'ut as corn is plenty and cheap, it may be neglecte<l again. Corn worth 50 cents. 

^'^azoria : None. With tlio finest country for hog raising, we buy our bacon, and beef 

eadily increaHing in price. Broicn: Very great; but prices not lowered, owing to 
immigration. Burlewn: Yes; with beneficial effect. Proceeds of cotton, instead of 
foing to pay for home supplies, can bo used for improvements, &c. Cherokee : Yes: 
vith favorable eftect. Nearly all out of debt. Coryell : Very decided, except in beef. 
•'arming interest advancing greatly. Dallas: Great in com and oats; little in pork 
.tid beef. Corn and oats so low that it did not pay for growing^ except with those who 
*%ppHPA#( to have cattle or hogs to fatten. Falls : Yes ; sspeoiaUj m pork. Gensnl 
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condition inach more comfortablo. Grayson : Pork on the increase ; price UDchanfirod. 
Beef decreasing ; ninrkct advancing. Ilaya ; In oats ; lowering the price of com. IleU' 
derson : No real increase; county self-sustaininlf;. Uunt : None. Houston: Some in 
feed -crops ; none in hogs, owing to cholera. Decrease in beef. Jack : Very great, with 
cood prices. Heavy iullnx oi popnlation. Jasper: Considerable in com and oats. 
Prices 10 per cent, lower. Kaufman : Yes ; 200 per cent. Profits on the increase this year 
will nearly pay off debts of past two or three years. McLennan : Real in forage-cropSi 
with decrease in profit to producer. Increase m pork, bnt not to affect market. Great 
reduction in beef. Rusk: Real increase, saving money formerly spent for supplies. 
Corn-meal 50 cents per bushel, and enongh for supply. Last vear $20,000 paid for meal 
alone. Smith : It is not in the present generation of this people to change from cotton to 
anything. Tlie Immigration Agency of the International Railroad tnrn their attention 
to tl^e cotton States, for they want men who will raise cotton to haul off and give them 
bacon and flour to haul back. On the contrary, our country wants or needs xewtem 
men, so called, who will devote their labor to producing home supplies. Bacon can be 
mado cheaper in this county than in Illinois, Indiana, or Ohio. Titas : Thirty per cent, 
in com, oats, and pease in 1876 ; plenty to fatten stock and to spare, and plenty pork and 
beef ; has been salvation of farmers. One more year of all cotton would have bankrupted 
ns. Tyler : Large increase in red mst-proof oats. Upshur: Oats increasing, and com will, 
now that cotton does not pay. Experiments are being made with ground-pease ; cheap 
aa Borghnm for hogs. Uvalde: Com has increased 1,000 per cent, since 1860. Van 
Zandt: Shin 3,000 head of cattle; 12,000 bnshelsof wheat; 100,000 pounds of hides, 
and some hogs. JVilson : Increase in com and oats has kept price low for corn, 47 
cents ; oats, 50. Home supplies of corn and beef raised. Cholera unknown. 

Arkansas. — Arkansas : In com and pease, especially pease. Most raise meat enongh 
and are looking for some snrplas money this year. Craighead : Yes ; and pays bet- 
ter than cotton. Purchasers from Saint Louis now hero paying a good price for pork. 
Crawford : A dozen men have adopted policy of raising home supplies, and are better 
off than their neighbors, bnt no general increase. Conway : Twenty-five per cent, in 
food-crops. Wild-grass giving out; 50 per cent, more pork and beef than formerly; 
money kept at home. Crittenden : Yes ; com two years ago $1 per bnshel ; now 30 
cents ; equal increase in hogs ; and this besides all the cotton that can be gathered. 
When all supplies are raised at home, the farmers will grow rich at once. Dallas : None 
to be relied on as permanent. People in debt must raise cotton till they break. Fulton : 
Some ; but prices not much affected ; crops abundant, and farmers generally out of 
debt. Izard: Large in German millet; considerable in oats, and some in pork; not 
enough to affect profits. Johnson : At least 60 per cent. ; giving more money; greater 
indei>endence ; further increase indicated. Mississippi : Eighty per cent, more pork and 
com than seven years ago ; 90 per cent, hay ; 80 per cent, more oats and fodder ; corn 
and pork 75 per cent, lower, and plenty on hand for 1877. Prairie : Corn enough and to 
spare ; also beef ; a few farmers raising pork to sell, getting 7 cents, and much more pros- 
perous than all-cotton men; raising wheat and all supplies. Saint Francis : Corn-crop 
of 1876 nearly double 1875; no market, and consequently less to be plants this 
year. Scott : Yes ; and it slightly decreases profits of producer. Van Buren ^ Yes ; 
entirely self-sustaining, and export meal, flour, pork, and beef, and great bulk of cot- 
ton clear profit. White: Much, ov/ing to immigration from North. Woodruff: Effect 
so favorable, that those producing home supplies will continue to do so. 

Tennessee. — Bedford : Yes ; and increased thrift invariably follows, especially 
where stock-feeding is practiced. Gibson : Very marked, w^ith great benefit. For the 
first year in several, corn, pork, and beef have been sold beyond home consumption. 
Hardeman : In corn, pease, pork, sorghum, and nearly enough. Generally in debt, but 
in a fair way to prosper by raising home supplies. Hickman : Decided, in com, hay, 
pork, and beef. Many going into stock-raising exclusively. Lauderdale : In pork ana 
Deef, with lessened profits. Maury : Considerable in grass and clover. Enough pork 
and a large suri)lus of beef. McMinn : All farmers try to raise home supplies. Mo- 
Nairy : Very considerable in nearly all, especially pork and hay. Sumner: In pease, 
hay, cattle, and sheep. Decrease in corn. oat«», and hogs. Weakley: Com and pease for 
stock-feeding. The latter is a good fertilizer as well as feed. 

SUMMARY OF RESULTS. 

The following are tbo more prominent facts indicated as tbe result of 
this investigation : 

1. The area in cotton is rapidly- extending west of the Mississippi upon 
new and fertile soils ; the fields of the large plantations in the old plant- 
ing States are only partially occupied, and in smaller proportion by cot- 
ton than formerly. It is less than in 18C0, but includes about eleven 
and a half million acres in round numbers. 
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2. The relative proportion of corn and other supply crops to cotton is 
increasing in all llio States. The estimated proportions are 41 per cent 
for com, 34: for cotton, and 25 for all other cultivated crops. 

3. On nearly half the cotton area of the Atlantic States fertilizers aie 
regularly applied; in the remaining States oast of the Mississippi a 
greater economy of cotton-seed and lot-manures is practiced and a few 
experiments made \7ith commercial fertilizers, but the crop is grown 
mainly without any attempt at fertilization ; and beyond the Mississii^i, 
with occasional exceptions, no manures are used. There is a stExmg 
tendency to the use of commercial fertilizers, mainly in connection wit£ 
composts of home material, such as cotton-seed, animal-manoxey mail, 
forest-refuse, &c. 

4. There is gradual improvement in culture, rather in thoioagluiess 
than in change of mode, a jdeeper preparation, with a lighter and more 
frequent after-culture. This improvement is not general, and is no* 
where su^^ciently developed. Improvement in implements is moie 
marked, but by no means universal ; and it is most observable in diB- 
tricts in which white labor is in largest proportion. 

5. The size of farms is diminishing. Between 18G0 and 1870 the num- 
ber of farms of 100 acres and upward decreased in every cotton State 
and those of less than 100 increased, the reduction in one case being 22 
per cent, and the increase in the other 35 per cent. This movement ia 
still progressing, the largest ratios of increase of small farms being in 
South Carolina, Louisiana, and Florida. 

6. The rates of wages paid for labor is higher in Texas than in 1867, 
about the same as at that date in the Garolinas, and lower in the other 
States. The reduction is less in Alabama and the Mississippi Valley 
than in (xeorgia. It ranges from $101 in South Carolina to $145 in 
Arkansas for a " full hand" per annum, with rations. The share system 
still predominates over wages. Contracts vary widely in details, but 
are most generally based upon the following equivalents : Bare labor, 
one-fourth of cotton in rich land, one-third in poor soils; labor and 
rations, one-half as a general rule, four-tenths in some very prodactive 
lands 'y labor, rations, stock, and supplies, two-third3 to three-fonrtbs ot 
the ^oduct. 

The proportion of white labor is increasing, producing now in some 
cases one-third to four-tenths of the crop. It predominates in Texas 
and in Arkansas. 

7. One in twenty of the freedmen are cultivating lands of their own. 
The largest proportion is found in Florida — one in twelve. 

8. The average cost of the crop of 187G is made 9J cents per x>onnd| 
and the price received 9 ^^ cents. The net profit is about $11,600,000| 
not quite G per cent, of the gross receipts, which amount in round nnm* 
bers to $205,000,000. The average profit is about $2.00 per bale. 
Texas has the largest margin of profit, 11 mills per pound ; Arkansas, 
') ; Alabama, owing to a poor crop, the least, 2 mills ; in most of the 
^♦lier States, 5 mills. 

). The varieties of seed having the widest popularity are the Dickson, 
/eeler, Cheatham, Boyd's Prolific, Simpson, and Petit Gulf. 

-0. Testimony is almost universal to the superior economy of pro- 
^' icing hon^e supplies, a wider range of production, with cotton as a 
-•4rpnis product. 
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SUGAR PEODUOTION. 



The sugar supply of this country is becoming a matter of great im- 
portance. With increase of population there has also been a tendency 
to a larger consumption per man. In times of low prices we consume 
40 pounds to each inhabitant, besides a large supply of saccharine mate; 
rial in the form of molasses of cane and sorghum, sugar and simp 
from maple, not to mention glucose from corn and other products, which 
may to a limited extent take the place of cane-sugar. The advance in 
price, and probably the hard times, have checked consumption, so that 
but G3S,000 tons only have been taken for consumption the past year 
in the Atlantic ports, against 710,000 in 1874. There was a deficiency 
in the world's production of cane-sugar in 1875 of 200,000 tons, in part 
made up by increase of 171,738 tons of beet-sugar ; but by the shrinkage 
of the beet-sugar crop of 187G a marked rise in price was induced. The 
commercial estimate of the supply of the past year is as follows: 

Tons. 

Cane-sugar, domestic and foreign 638, 309 

Cane-sugar received on the Pacific coast 28, 300 

Cane-sugar made from molasses 43, 600 

Maple-sugar 13, 000 

Domestic beet, sorghum, &c 2, 000 

Taken for consumption in 1876 725,269 

Taken for consumption in 1875 , 773,002 

On the basis of a population of 45,000,000 the consumption would be 
36 pounds to each in 1876, and 38 for the population of 1875. The sugar 
supply of the commercial world in 1875 was 3,457,623 tons, of which 40 
per cent, was beet-sugar made in Europe. Cuba produced one-third 
of the cane-sugar ; the other West India islands, and Brazil, Java, and 
Mauritius, are all prominent sources of supply. The following is an 
estimate from high authority of the quantities produced of both kinds 
in 1875: 

Canesngar. 



Tons. 

Cuba 700,000 

Porto Uiso 80,000 

British, Dutcli, and DaiiiKli West 

Indioa 250,000 

Java 200,000 

Brazil 170,000 

Manila 130,000 

Chiua 120,000 

Manritlus... 100, 0:0 



Marllnique and Gnadaloupe. 

Lonisiana 

Peru 

Egypt 

Central America and Mexico 

Reunion 

British India and Penang .. . 

Honoluhi 

Natal 

Australia 



Tods. 
100,000 
75,000 
50,000 
40,000 
40,000 
30,000 
30,000 
10,000 
10,000 
51,000 



Total tons 2,140,000 



Beetroot sugar. 



TODA. 

German Empire 346,040 

France 462,259 

Rnssia and Poland 245,000 



Tons. 



Austria and Hungary 1 53, 922 

Belgium 79,790 

Holland and other countries.. .. 30^000 



Total tona 1,317,623 
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Tbo cost of tliese sweul3 is a serious bunlen npon tbe country. Wa 
have tlio soil to piixlucu a full supply citlier o( cane or beet sugat and 
laborers sulFeritij; lor worli, and measures sliould be taken for a rapid 
increase of borne production. Tbo details of cost of the sugar used in 
this country, subject to a slight reduction from ro-esportatioD, are thug 
given in tbe statistics of tbe customs receipts : 

Fiscal year of IStC. 

SDEQr, bron-u poauds.. 1^14,2G4,GG3 CSi>,70!^ 

Sngor, nifinetl poanita.. 19,031 1^ 

Molasses Eallons- 30.026,200 8,157^ 

Uelaaa,Elrtii>, <S:c , ....poandB.. 79,708,878 Z.iOfK 

Candy, &o poDDda.. 87,055 WjUi 

Mscal year of 1875. 

Sagar, lirowii pounds.. 1,093,720,353 $70^13,757 

gagar, reliiied ponnda.. 15,251 1^ 

Molaases gaUonB.. 49,112,855 11,689^ 

Meladft pounds.. 101,768,386 SfiOfa 

Candy ponnds.. 70,816 1^ 



The average coat of tbo brown sugar of 1875 at the foreign port rf 
shipment was -i-^ cents per pound ; of that of 1876, SM^ centa. 

Since June 30, ltJ70, the price bas materially advanced. The amomit 
received in tbe quarter ending December, 1876, is 193,318,913 ponnds, 
costing 4.G cents per pound, or 17 per cent, advance over the average oi 
the previous fiscal year. This was caused by tbo shortage of beet-Bngar. 
Analyzing the receipts of that year, we find that tlio highest prices an 
paid for imports fnitu tbe Sandwich Islands. Tbe BOgar of Brituh 
tiniana, Cuba, and tbe Dutch West Indies, respectively, come next in 
order of value per pound. 

The following table shows the sources and values of the importaliOB 
of the past year ; the remainder, which is but 3 per cent, of the whoU^ 
comes from til other nations : 
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Iho following statejnent gives in detail the amount of domestic and 
urcign sugars taken annually for consumption since 1860, the Im- 
x>rts minus the smalt quantity re-exported, exclusive of those on the 
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Ic coast, and tlio fluctuntiag proportions of domestic lo foreign 
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3 foregoing figares do not inclode the canct-sngar consamed on the 
ic coast, sll of which is Imported. The reported consntnption, as 
tained by commercial statistics at San Francisco, was a little above 
]8 in 1873 and 1874, and abont 27 tons in 1875. 
i Btatistics for the consumption of cane-molasses in the same years 
i follows : 
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SUGAK-rnODUCTION IN THE UNITED STATES. 

Tar-cane is said to have been bronght into Louisiana from San 
ngo by the Jesnits in 17i>l, and that sugar was iirst mannfacturcd 
; 17G4. Accounts of the progress of tliis industry under Spanish 

> conflicting. After the cession of Louisiana by France, in 1803, 
3istances were more favorable to the production of sugar, but the 
il product has fluctuated greatly, as shown in the fsllowing table, 

has for its nathority M. Boacheroo, the engar statistician of 
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Louisiana, which, however, differs slightly from his tabic i)ablished in 
our report of 1873 : 



Yearfl. 



1823. 
1624. 
182r). 
182G. 
1827. 
1828. 
1829. 
1832. 
1832. 
1834. 
1835. 

1838. 
1839. 
1840. 
1841. 



Ilo;;sboa<is. 



30. 000 
:vj. 000 

:m, goo ■ 

4\ Ot'O 
7l.tH)0 I 
88. 000 1 
48, 000 ! 
70,000 I 

7r>, im 1 
IW), oo<» 
:mi. (ioo 
•: 0.000 

70,000 : 

im.ooo j 

87.000 ! 
90,000 '. 



Years. 



1812. 
1843. 
1844. 
lH-ir>. 
IHO. 
1847. 
1848. 
1849. 

laio. 

185L. 
1852. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 



HogabcatLi. 



140, 000 
100,000 
2.'JO.000 
180,000 
140, 000 
240,000 
220,000 
247, 923 
211, 201 
230,547 
321, 934 
44P, 324 
340,655 
2W, 4-27 
73,296 
2TJ,697 
3ee,29ti 



Tears. 



1859 
1860 
186 L 
1863 
18M 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1672 

I8r:3 

1874 
1875 
1876 



SI, Ml 

490,410 
71, BR 
10, » 

4I,M 
37,017 
8i» 
87.090 
14i0gl 

m« 

lU^SM 

11«;8R 
I4il« 
Ifll^SB 



The crop of sugar produced in Loaisiaua during 187G-?77 amoantedto 
169,331 hogsheads, or 190,672,570 pounds net, according to theoensoflof 
Mr. Louis Boucheran, against 144,146 hogshead, or 10i3,418,O7O poands 
net, in lS75-'76, an increase of over 16 per cent. Or the total ^odnct, 
40,768,140 pounds were clarified sugar, produced from the Jaioe bj 
vacuum-pans, against 31,717,710 pounds produced by this prooess fte 
previous year, an increase of nearly 29 x)er cent. This kind of sugar, 
which does not include brown sugar refined, was produced by 65 sprail 
factories using the vacuum-pans, an increase of 8 factories over the pre* 
vious year. By the old process of open kettles or open pans the prod- 
uct was 149,904,430 pounds, against 131,700,360 pounds the previoos 
year, an increase of nearly 14 per cent. The number of sngar-hoiuei 
using the old process was 975, an increase of 42. The vacaum-pan pro- 
duction is then increasing at a far more rapid rate than that by thedd 
process. 

The quantity of molasses produced the last season was 12,0242108 
gallons, or 71 gallons for each hogshead of sugar ; during the previooi 
season the product was 10,870,546, or 75 gallons per hogshead of sugar. 
The number of gallons produced by the 65 factories using vacaam-paiui 
was 1,876,436, or 59 gallons per hogshead of clarified sugar; in the 
previous season the number of gallons produced was 1,525,662, or 67 
gallons per hogshead of clarified sugar. The quantity of iholasses pro- 
duced by sugar-houses using the old process was 10,147,672 gallons, or 
76 gallons for each hogshead of brown sugar ; the previous year the 
product was 9,344,884 gallons, or 82 gallons per hogshead of brown 
sugar. 

The table below will give the general statistics of sugar-prodnotiott 
^'n Louisiana for the last nine years. In 1868 the number of acres of 
*,ane actually ground for sugar was 63,199, and the average product per 
icre was 1,504 poands of sugar, and 80 gallons of molasses. In that 
/ear 8,000 acres of cane, for various reasons, were left uncut, and oon- 
«<*quently lost. In 1870 the number of acres cut w^as 151,876, and the 
<*v^erage product per acre 1,112 pounds of sugar and 68 gallons of 
iuolasses. The number of acres in the four subsequent years is not 
given ; there was some increase on the whole in 1871, but in 1874 quite 
m amount of sugar-land was diverted to rice and other cultures. The 
largest number of sugar-houses, 1,224, was in 1871, but gradually de- 
'^lined to 982 in 1875, with a considerable increase in 1876. The later 
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reports contain fuller statistics, especially of acreage, sbowine the ntim- 
bcr of acres cut and ground at 91,761 inl875, and 104,914 in 1S76. The 
sugar product averaged 1,7S2 pounds per acre in 1875,and 1,817 inlS7ti} 
molasses product 118=} pounds per acre in 1875, and 114 in 1870. 
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Wliile the coast connties of Texas afford a prodnctire field for engar- 
oxt^nsion, and most of Florida, especially the rich nndrained (ati 
present) and cheap lailds on the Gulf coast in Western Plorida, is well 
suited to sugar culture, the principal sugar-production ia still confined 
to Louisiana. There is some cane grown for local nse in the form of simp 
in all of the Onlf-coast States, and a few hogsheads of sugar are an- 
nually made. In the future of this industry, with the aid of central 
factories, oqaipped with the best machinery, surrounded by laborers on 
small farms who shall plant such patches of cano as they can cultivate 
and sell to these factories, the possibilities of rapid increase in produc- 
tion are verj' hopeful. The great mass of laborers a^ poor and cannot 
tiqnip snch a factory, or even find means to establish a co-operative fac- 
tory, but they can cultivate each ten «r twenty acres of cano, just as 
they now grow a little cotton and pay toll for ginning and baling at a 
neighboring gin. Land is abundant and cheap, and every man who has 
a Bpark of energy or ambition cannot be restrained from the location of 
a home. On this account it is impracticable to extend sugar-growing 
on the old system. The adoption of this plan, which requires systematiu 
effort for the establishment of factories as a prime requisite, with an 
understanding and contracts with the prospective cano-growcrs, ought 
to secnro a rapid enlargement of our sugar productions, a corresponding 
reduction of the importation, and an annual saving to the country of 
Billions of dollars. 

BEET-STJGAH. 

In the United States, beet-sugar production is scarcdy yet past the 
experimental stage, out of which, in Europe, success only emerged after 
loug trial and repeateii reverses and failures. There, while the industry 
was struggling for an assured foothold, success or failure depended mnch 
upon legislation ; but here the chief canse of many failures in Urst at- 
ti-mpts has been a want of practical knowledge and skill in a business 
iii'w to the agriculturist and manufacturer. Prominent among early at- 
tempts in this country which have not been crowned with ultimate snc- 
cestf, except in the way of developing mistakes for later attempts to 
shun, were one in Hampshire County, Massachusetts, ^boot the year 
1837 ; ooe in LlviDgston County, Illinois, inmigarated lu'lS63, and tnma- 
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ferrcil to Stophctifion Connty in 1870 ; and odo in Fond da Lac Oonnty, 
Wiscuusin, ill lUiil. The superintendent of the last-named enterpiin 
was !>[r. A. Otti>, who haii had experience in tho manufactare of beet 
Kiigiir in Germuny. In the spring of 1870, he, with tho beet-sugar inter 
cscs wliidi he tiiiporintcude^, removed to Alameda Connty, California 
iiud becauio ;i constituent part of tho Alvarado Beet-Sngar Company, 
Sir. Otto being llie Biii)erintcudent. lie was subsequently transferred 
to thu Mil peri nreridi'iicy of tho beet-sugar works now in snccessfal oper- 
ation nt Soqiiel, Saiitii Cruz County. 

The State Asrlcultural Society of California reported, In 1874, that t^ 
proiluction of hcet-augar in tlio State amounted, in 1870, to 600,OW 
pounds; in 1871, to 800,000} in 1872, to 1,125,000; 1873, to 1,500,000. 

The iiroduct of lieets reported for 1873 was 10,073 tons. Contracts fat 
1877 Lave been made for beets at 84 per ton. 

A beet-sugar enterprise was conducted for several years iuSactamento, 
California, but its apparent success has not established tbe mauafiusbn; 
as a peruiauency. Its machinery, costing in Germauy $160,000, ia fltr 
sale, it 18 reported, at $45,000, and will probably be set up at someotlia 
point in California. 

SOEGnUM. 

The value of sorghum is scarcely realized by the general pablic. It 
has fluctuated in production, and tho e-^pectations of some concerning 
sugar from it have not been met ; still it is increasing in area in many 
of the States, while decreasing in others. In a State not la existenoe 
when sorghum was introduced into this country, Kansas, tlie prodnctiim 
of sirup has attained a volume equal to ono-tiiird of the entire yield 
reported by the census of 1800. 

From small beginnings, with various loca^ fluctuations, but with a 
steady advance in tlie knowledge of its culture, Roil required, and beat 
processes of manufacturing, its culture has extended over large portionB 
of the country and become one of our important industries. The aggn- 
gate of sirui* reported from the census of 1860 was 6,749,123 gallona. 
Tho first State in production was Iowa. It reported 1,211,612 gallons, 
followed by SSl,y4U in Indiana, 806,589 in Illinois, 796,111 in Missouri, 
779,070 ill Ohio, and 700,663 in Tennessee. For the census of 1870 the 
aggregate was 16,050,089 gallons. Indiana reported 2,026.212; Ohio, 
2,023,437 ; Illinois, 1,960,473 ; followed in tho order of decrease by Ken- 
tucky, Missouri, Tennessee, Iowa, and West Virginia. Iowa, the first 
in production in 1859, but the seventh in 1869, returned 1,218,636 gal- 
lons, an advance only of 7,124. But tho State census of 1867 gives for 
1865 an area of 21,452 acres, producing 1,436,005 gallons ; and for 1867, 
25,706 acres, producing 2,094,557 gallons. The State census for 187S 
gives, for 1874, 15,708 acres, yielding 1,386,908 gallons. 

The definite statistics for the State of Ohio, annually published since 
.8(>1, all'onl a fair illustration of tho gradual advance iu production np 
,0 about 18C6 and tho subsequent gradual decline throughout the sec- 
ion betwooii the Ohio and the Missouri, and including tho Stuto of 
MissoLiii, The production in Ohio for tho years named was as lollows: 
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III the Ohio Valley there has been a tendency to decrease in area of 
sorghum .since 18G9, while there has been a marked increase in the 
South and west of the Missouri. For fourteen years, ending with 1875, 
the average product of sirup in Ohio has been 2,05-1,005 gallons, a little 
moro than the cro]) of 18C9 ; the average area is 25,868 acres, and the 
yield 10 A gallous of sirup and 1.S9 pounds of sugar per acre. * 

As an illustration of the increase in new Western States, the product, 
iu 1875, in Kansas is reported as 2,542,512 gallons; in 18G0, by the 
census returns, 419,409 gallons. The crop of 1875 was produced on 
23,020 acres; average-per acre, 110 gallons. 

Georgia reported the same year 15,905 acres, yielding 73 gallons per 
acre, or 1,101,005 gallons, averaging GO cents per gallon, and estimated 
to cost 28 cents per gallon. A larger quantity of sirup is extracted as 
experience is acquired and processes improved. 

As an estimate for twenty-one years since the introduction of sorghum, 
11,000,000 gallons of sirup per annum might approximate the product. 
At an average value of 05 cents, (it is less now,) the value of the annual 
product would be §7,150,000. The sugar of sorghum is a small item, 
yet in fourteen years, in Ohio alone, it amounts to 500,000 pounds. In- 
cluding sugar and forage, the annual value must be not less than 
$8,000,000, and the aggregate value $108,000,000 since its introduction 
by the Department of Agriculture. 

MAPLE- SUGAR. 

In sections where the rock-maple prevails the manufacture of sugar 
and sirup from it is a remunerative adjunct to other farming industries. 
The season of manufacture — beginning where winter ends and ending 
before the ground is sufficiently thawed and settled for " spring work'' 
proper to begin — occupies a period in which little other farm-work can 
be pursued. The apparatus for collecting the sap and manufacturing 
involves a very small investment. The fuel consumed is usually on the 
ground, consisting of the prunings of the maple grove, which is bene- 
fited thereby; and within a month or six weeks from the time the proc- 
ess of production begins the farmer may have the cash in hand for his 
surplus product, and that at a season when he rarely has other cash 
productions to dispose of. 

Vermont has probably given more attention to the development of 
this industry, and been more on the alert to discover and promptly 
adopt improved processes of manufacture, than any other State. As a 
consequence, it has made large relative gains on other States having 
like resources. Though among the smallest in productive area, at the 
last census, in the amount of sugar produced, it had outstripped all 
others, exceeding New York, the next highest, by 2,202,202 pounds. 
Estimating the product of that season at 10 cents per pound for sugar 
and $1 per gallon for sirup, the value of the crop would be $901,453. 
Except the labor of the ordinary force on the farm, at the most imprac- 
ticable season for other farm-work, the outgoes are so small, that at least 
90 per cent of this gross sum is net income, earned, as it were, inciden- 
tally, while waiting for the frost to come out of the ground. It is not 
strange, therefore, that the beautiful rock-maple "orchards," which em- 
bower the declivities and crown the hill-tops of this agricultural State, 
"are often held at a higher value than other land covered with hard- 
wood timber or land under cultivation." 

Maple-sugar production is mainly limited to the States named below, 
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oud the rctmns lor quantities of sugar and 8irm> produced in each cen- 
sus jcar of tlio lust tbrce comi>leted dccados are as follows; 
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The total product of maple-Bogar reported for the cenBnB of 2SM iru 
35,103,705 pounds. The proportioDS of sugar and Birap manofiictaied 
vary considerably from year to year, but, so far as indicated'by tiie abon 
table, it appears tliat in Illinoia, Indiana, Maine, Missouri, New Hubd- 
shire, and Ohio abont one-half of the product iu weight and value iim 
the form of sirup. In Kentucky the proportion of simp is conridct 
ably greater, while in Yenuont it is mnch less. Tbo Masaadumttl 
census for 1875 reports the valae as well as the quantity of boUl aapt 
and sirup : the former averages 11.3 cents per pound ; the latter, $ua 
l>er gallon ; making 1 gallon of simp very nearly equal in value to 1^ 
pounds of sugar. If we estinate 10 pounds of sugar as Qie avai|B 
equivalent for 1 gallon of sirnp througbont the conntry, the prodnedoB 
of the leading States reported in 1870, reckoned iu pounds, is as fidlon: 
Vermont, 0,014,533; New York, 7,163,520; Ohio, 0,995,248 j Ind^ 
3,611,133; New Hampshire, 1,969,544; Pennsylvania, 1,939,767. IhS 
total products returned in 18T0 and 1860, estimated in the same w^y, an 
equivalent, respectively, to 37,654,215 and 66,096,095 pounds. 

According to a statement in the Agricultural Beport by the Crannli- 
Kioner of Patents in 1863, (p. 234,) in 1811, while Vermont produced oolf 
1,200,000 pounds, Kentucky produced 2,471,647, and Ohio 3,033,80& 

Theprincipalofdcial State returns forwarded to this Department dnee 
*ho last national census are as follows : Massachusetts reported in 1876 
1,082,202 pounds-of maple-sugar, valued at $123,013^ and 23,01fi nQau 
"? sirup, valued at 837,235. In Michigan the quantity returned lirtltB 
lational census of 1S70 was 66 j)cr cent, less than in 1860; but 4,31^703 
oonuds were returned for 1S74, exceeding the product of 1860 by 0.6pcc 
^eut. In Minnesota the State return for 1370 was considerably lorga 
ban tliat reported for the national census, being 231,002 pounds of sugw, 
lud 17,394 gallons of sirup. In 1871 the sugar product was 141^82 
>ouuds ; sirup, 22,023 gallons. The average annual jproduct for the next 
<>ree years was 100,375 pounds and 17,394' gallona, Iowa retnmed fiv 
S74 133 204 pounds and 19,013 gallona. 
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GEAPE-SIEUP. 

Mr. J. C. WeiDberger, of Napa County, California, is reported as hav- 
ing experimented with success, which promises a remunerative industry, 
in manufacturing a delicious sirup from the grape. He uses for this 
purpose the Mission grape, for the alleged reason that, while less valu- 
able for wine-making than other varieties, it is richer in saccharine mat- 
ter. A ton of these grapes Jdelds 120 gaUons of juice fit for sirup. As 
the juice expressed after it begins to be discolored is not suitable for 
making sirup, there is a residuum for wine-making, distillation, or feed 
for hogs. Three gallons of juice make one of sirup. Cook's patent 
evaporator (manufactured at Cincinnati) will reduce 250 gallons of juice 
to sirup in about 12 hours. 

A correspondent, writing in January, 1877, reports that Mr. Wein- 
berger and another person made at Saint Helena, the past season, from 
SfiSo to 4,000 gallons of grape-sirup, far superior to that from cane, 
which finds a ready sale at 50 cents per gallon ; that at that price it will 
be sufficiently remunerative to enable the manufacturer to pay the pro- 
ducer $20 per ton for grapes; and that the farmers will become rich if 
they can sell their immense surplus at that rate. 

SUGAS FBOM WATEBMELONS. 

The following facts respecting an enterprise in California for manufact- 
uring sugar, alcohol, and oil from the watermelon are communicated by 
our correspondent at San Francisco. The islands in the delta formed by 
the Sacramento Biver on the north and the San Joaquin on the south, 
(in Sacramento County,) recently reclaimed, aggregate about 400,000 
acres of alluvial deposit of marvelous fertility. The soil and climate 
are especially adapted to the production of watermelons in great perfec- 
tion. The yield was so abundant that to find a profitable outlet for 
surplus crops, amounting to hundreds of tons, became to the farmers an 
important inquiry, and stimulated endeavors and experiments in that 
direction. By using only crude, primitive apparatus, tliey succeeded in 
manufacturing sugar so satisfactory in quantity and quality, that sevepiJ 
enterprising farmers on Andres Island were inspired with faith to unite 
in an enterprise for obtaining the best apparatus known, and manufact- 
uring on an extensive scale. The result is an organization incorporated 
under the name of the California Sugar-Manufacturing Company, with 
a capital stock of $2,000,000, of which, at last accounts, 50,000 shares 
had been sold. The company are erecting, at Isleton, a factory and 
appurtenances, for which they have import^ machinery from Germany 
at a cost of $10,000. The design, as reported, includes the manufacture 
of two or three grades of sugar from the purer juice, alcohol from a 
remainder in the pulp and rind, and oil for the table from the seeds. 
The claim that the melons will yield about 10 per cent, of sugar and the 
seeds 25 per cent, of oil savors of sweetening and lubricating a little too 
profusely, and needs confirmation. 

11 A 
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AGEIOULTURAL EXPORTS. 



Statement of the exports of affricullural products of the United 8taie$f toiih their 
manufacture's J for the two jiscal years ending June '30, lUlGf compiled from ^rtftrU^ 
the JSureau of Statitftica of the Treasury, 



ProdacU. 



1875. 



Quantity. 



Aziimala,Ii7lng: 

Hogs uaraber.. 64,979 

Horned oattl6 do — 57,211 

llorses do 3,&20 

Mules do 2,e!02 

Sheep do.... 124.416 

All other and fowls ..'. 

Animal matter: 

Bone black, iroxT black, ^tc pouudA. . 1, 598, 888 

Bones and bone dufit cwt. . . : 71, 376 

Candles pounds. .= 1,605,333 

Furs and fur-skins ' 

Glue 131,244 

Hair^ 

Unmanufacturod 

Manut'uctures of 

Hides and skins other than furs 

Leather- 
Sorts not specified pounds . . 24, 154, 193 

Morocco anil other fine 

Boots and shoes pairs. . | 293, 051 

Saddlery and harness 

Other manufactures 

Oil- 
Lard f;auon9.. 

Other animal do — 

Provisions : 

Bacon and hama ponnds.. 

Beef do.... 

Batter do 

Cheese do 

Condcn&cd milk ' 

Eg^H doseu. .' 34, 119 

Lard pounds..' 166,869,393 

Pork do.... 56,152,331 

Preserved meats 

Soap: 

Perfumed and toilet 

All other pounds.. 10,167,655 

Tallow do 65,461,619 

Wax do.... ;i53,425 

Wool: 

Bawand lleec© do 178,034 

Manufactures of 



140.594 
13,136 

£)0,3d6,549 

48,243,251 

6.360,H27 

101,010,853 



Total value of animals and animal products. . 

BroadstuiTs and their preparations : 

Barley bushels.. 

Bread and biscuit pountia.. 

Com bushels.. 

Corn-meal barrels.. 

Oats bushels.. 

Kyo do.... 

Kyo-floar barrels.. 

Wheat bushels.. 

"Wheat-flour barrels.. 

Other small f:rain and pulse 

Other preparations of j^rain 

\ti*'t\ . ..... 



91,11s 

11, 729. 460 

28, 858, 4iiO 

2!)1, 654 

504. 770 

207,100 

9,993 

53,047,177 

3, 973, 128 



• •I 



l>^»\d at'l fT- 



277,377 



)e;. .Hlani »u....uo..| 4,439.120 

Hhor unmamifactured do 1, 255, 079, 7K{ 

'.olored gowls yivrds . . ' 7, 503, 723 

^noolored goo<lfl «Io. . . . 21, 221, 020 

Jl '^Uier manufactures 



i nffti cotton, &c. 



Value. 



•739,215 
1, 103. 085 

94-:^ out 

356.828 

183,898 

47,448 

74.048 

132,246 

236,676 

4, 396, 424 

22,745 

429,598 

19,278 

4,729,725 

6, 286, 397 

335,036 

429,363 

74. 102 

199,848 

147,384 
12,515 

38,612,613 

4,197,956 

1,500,996 

13,650.603 

123,565 

8,743 

22,900,532 

5,671,495 

735,112 

16,233 

077,258 

5,692,619 

96,578 

62,754 
154, 401 



104, 314, 988 



61. 4C3 

610,092 

24,456,937 

1. 290, 533 

290,537 

204,590 

54,964 

59, (i07, 863 

23,712,410 

804,193 

364, 708 

19,831 



111,478,096 



1, 538, 7C9 

189, 099, 856 

939. t)fil 

2,313.2:0 

819, 551 



194, 710, 507 



tgm. 



Qoantity. 



68,044 

51,503 

9,030 

1,784 

110,319 



680,635 

40,438 

1,513^475 



94,388 



31,947,001 



148,383 

si^eai 

327, 730^ in 

36.906^150 

4,644,894 

97.«76,964 



29,633 

198; 405,839 

54» 193,118 



10,057,478 

72,439.775 

918,610 

104,708 



317,781 

13, 066, 409 

49, 493, 579 

354,940 

1,466,998 

543,841 

7,553 

55. OTJ. 199 

3, 935, 519 



439,991 



2.644,791 

1, 4s8. 760, 513 

in.4?8.914 

59. 319, 967 



•MINI 

i.iM^r- 



iniW 



94^01 

9^4N 



i;i«,4N 

ULflNbW 
lUlM 



Sb744.«i 

11, wr 
mm 

01^ ur 



113^941,90 



910^981 



1,308^ on 



31^054 

08,38^85 

94,433,4» 

1,139^915 

191,478 

30,918 



131,919; 471 



941,608 

191,717,459 

1,45^40 

5^ 314, 193 

95i^778 



9D0,38^9M 



lEPOBT or ^m STATIBnOZAR, 

a/ At aKpM-M •/ tiiaanml prodwO, ^e.— Con tinned. 



P^.». 


ISTS. 


ira. 


(j™.tlt7. 


Vrfne. 


qruntny. 


Taliu. 


gttte li»Uti««ipl(4ot«, *o'.".- 


UftM 


M,BS!8 


160.025 
4^1.943 

5,l!3a,3S» 

4S9.oes 

SW.4S0 
34^013 

iin.i)i» 


959. «ai 
31 So 


"3i 

105,790 

4.xa,tia 






aM.be»*iu,dl«ttaU..1 jiunber.. 


aa,eTB 


iW 






i.m 








fe,?Si";.'!:^::::::: 








'■t^^ 




ll.M3,TH 


Bl, Ten 414 








1,574,033 














'Aabea. pot ftnd p«il .... 


..VMXJI.. 


i.m,(M 


1,300. Ml 




-tss- 


«n,5in 

'US 


894.950 
8,118.034 

011,138 


4 188, 893 










S{;8T5,BU 














"Ml^WU^ 


14«.9e8 

331. US 

1,048,4*0 
949,4133 
31^,931 

esftose 

110.1195 

SI, ess 

..Si 

.{IS 

140, SID 
910, 109 

50, »8 
5.IW.KK) 

910, MO 

30, UM 

0J.I28 

'gi 

95,941,349 

IT 07* 

7,510 

8,579.970 

51, 959 

Si 

4,751 








i03S,Ml 


H1S«.S94 
891.138 




^ot^i^XTpT-^^S?:'^:- 


9^ STB 














.■.'.■"!*?:: 


<97,48I 
T,18J 

11,133 


11. 900 


C4<l, 054 
134,017 

„5S! 


Hnp«...^^.^ ponmto.. 


130,(60 

*s.oaB 

MT. DIS, Q9S 
3S,370 


7,045 

»D,J10 

130,381 

1.088; 133 

984 

SLOis 

987,119,800 

esi.DM 

30,331 
5,184,548 


1,^84:331 




..ptUon... 

..poODito.. 




UoLwH „. 

Otti«ri>u»«l>U..... 
Wtoo 

gt^--; 


457,350 
148.135 


"""cSttm 




s.3i«,m 




ru«oru«t 




nil MO 






309. 5» 


9,085.532 






;S::; 


%3M 

5ii 


Talaaut- 




M.B34 


aB,3io,affl 

10.551 




a*5» ■ 


";.??!r:M:: 






. i^e04,955 


^■^■S-'^^^"- 


47,69S 


01,8.8 


FauioM 


.biuhtU.. 


CIXI,H« 


W,S7B 


^s?^ 






»,3U 


is,3ie 












«,5H<li 













164 REPORT OF THE COMMISSIONER OF AGBICULTUBE. 



Statement of the exports of agricultural products, tfc. — ContinnecL 

KECAPITULATION. 





1871. 


1873. 


1873. 


1874. 


1673. 


WL 


« 

Animalu and animal matter. 
BreadBtnAb. Sco 


$17,010,313 
70,519,387 

221,^85,245 
15,820,029 
33.060,081 
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643.0B4,TB7 






Per cent of fkgricjUVi matter . 


70 74 


76 


79 


74 


H 



mil 



'Oar agricultural exports wero nearly 80 per cent, in valaetof the 
domestic exports, against 74 per cent, in 1875. Their ootnal in 
in value was $37,542,438, or nearly 8 per cent., while the total do 
export increased only $1,8G1,439, or less than one-third of 1 
An increase is noted in all the leading branches, except W(M i 
products, which fell off about 6 per cent. Animal matter inor 
per cent., though living animals fell off considerably, [ 
leather, and tallow show an increase of over $12,0(K),00v, 
butter, and cheese declined about $2,000,000. Breadstai i 
^arly $20,000,000, the leading items of increase being nearly 
in com and corn-meal, and $9,500,000. in wheat and flonr. « 
and rye-flour fell off nearly half, amounting to but little over i 
ion of dollars. Barley, always a small export, shows a con 
increase. Baw cotton barely held its own, while mann&ota 
ton nearly doubled in value. The export of uncolored goods x 
21,224,020 yards in 1875 to 59,319,267 yards in 1876 ; the aggr 
from $2,313,270 to $5^314,738. Miscellaneous matter incre< 
9 per cent* The leading items of increase are found in ho; 
spirits, oil-cake, seeds, starch, refined sugar, and manufleKStiii: 
and tobacco. Cordage, fruits, brown sugar, tobacco leaf, and y i 
show a decline. 

Comparing the figures of the six years embrace! in the recapiti 
above, we find that the proportion of agricultural matter to i 
dcunestic export has gradually risen from 70 per cent, in 1871 tu u 
80 per cent, in 1876, with a decline to 74 per cent, in 1875, but 
ducting the precious metals, the x)roportiou will be found to 
formly about five-sixths of the remainder; animal matter r 
less than 12 per cent, of the agricultural export in 1871 to ovw ai 
cont. in 1876 ; breadstuff from 20 to 25^ per cent., reaohi 

aearly 30 per cent. ; cotton fell from about 60 per cent, to 3& por 
wood, with its products, has ranged between 4 and 5} per centi $ 

.emiieoua matter, between 7 J per cent, and 10 per cent. 
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'^T.OUT? AND GBAIN MOVEMEWTS. 

EXPORT TRADE. 

Iw ...oaUj jiuwtii of our export trade in cereals marks an imporlliit 
siiange in the production of the civilized world. For several years fhflM 
las been a growing deficiency in the breadstuff-crops of some Baropoai 
countries. The development of international commonications and flf 
''^'>se commercial relations between the different states of that contiMrt 
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B utilized the surplus of the wbeat-produeing countries by givkig it 
t 3r access to the wheat-consuming countries. But of late years the 
tixiiiction of wheat-acreage has rendered necessary an increased import 
from otiier continents. An example of this redaction is especially no- 

eable in the United iSjngdom, which has been gradually narrowing 

iT wheat-fields to enlarge her permanent pasturage. The demand for 
tuiimal food is trenching upon cereal production. The acreage of Oreat 
Britain in wheat fell from 3,571,894 acres in 1871 to 2,994,957 acres in 
1876, a decline of IG per cent. The gradual progress of this decline 
shows it is the result of steady and permanent causes. In Ireland this 
ii ining movement is still more marked, the area falling from 246,954 
in 1871 to 119,597 in 1876, a loss of 62 per cent. The whole XJhited 

in^aom, including the Channel Islands, shows a decrease from 4,185,974 

in 1857 to 3,126,555 acres in 1876, or 25 per cent. The rate of 

s ^ with some fluctuations, has gradually fallen from 33^ bushels per 

re in 1857 to 27 in 1876. Meanwhile, as population and wealth have 
increased, and as' the humbler classes have improved in their circum- 
stances and aspirations, using better food than formerly, th^ demand 
for wheat-bread has increased in the British islands to an extent which, 
hi 1876, required from 90,000,000 to 100,000,000 bushels of foreign grain 
to meet it. 

Across the English Channel the same deficiency in production has 
manifested itself, though to a smaller extent. The Echo Agncole, a lead- 
ing French agricultural journal, estimates the crop of 1876 in France at 
260^726,250 bushels, of which but a small surplus will be left after sup- 
plymg the domestic demand. The official statistics of the government 
give the aggregate product at 262,454,038 bushels. The statistics of 
foreign trade, however, show that these estimates are too high, or that 
home consumption is greater than French statisticians are willing to 
bSLow, The excess of impKorts of wheat over exports averaged 16,671,500 
bushels during the last six years. The average annual acreage of those 
six years fell short of the average of the previous ten years 314,334 
Eusres, or about 2 per cent. The decline of wheat-production in France, 
then, if less rapid than in the British islands, is clearly indicated. 

As an Mample of what are called the wheat-producing countries of 
Borcme, we notice a rapid decline in the product of the Austro-Hunga- 
rian Empire. The American consul at Vienna, in his report of Novem- 
ber 1, 1875, to the State Department, shows that during the ten years 
B ing with 1871 the excess of cereal exports of the empire averaged 
it $25,000,000 per annum in value. But in 1872 there was a surplus 

imports which took out of the country $5,000,000 ; this deficiency 
I ! 3d to $18,000,000 in each of the two following years. The total 
pO i of the empire fell from 118,003,880 bushels in 1868 to 90,014,790 
9isin,1874; the last-named crop showed* a considerable increase 
ov«»: its predecessor. Meanwhile civilization has been advancing in 
Anstro-Hungary ; other industries have been flourishing, trade rela- 
tions have been extended and perfected with surrounding countries 3 an 
increased amount of wheat is taken for home consumption. The result 
is a d^cit in production and an excess of importation over exportation. 
Whether the shortness of the late crops is a permanent feature in pro- 
duction is yet to be seen, but even if the former standard of growth 
be re-established, it is evident that the surplus for export will be con- 
stantly narrowed by the increasing wants of the x>opulation. 

The same causes are at work in other countries of Eastern and South- 
eftBbera Europe. The conditions of wheat-production are changing. 
Agricnltoral labor becomes scarcer and higher priced as general Indus- 
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tries arc developed; land rises in value, and all tbe elements whick 
enter into the cost of raising a bushel of wheat are enhanced. In 
America iliis enhancement is met by a wonderful development ft 
mechanical labor-saving processes in agriculture, but even with thii 
advantage the wheat-production of this country is rapidly shifting to 
the cheap lands beyond the Mississippi. In the whcat-pFodaciBg 
countries of Southern Europe this economy of labor is not studied and 
practiced as in the United States. Processes of culture are still quite 
primitive, and do not advance in elliciency as rapidly as the inerc^ised 
demands lor subsistence in Europe generally. Political settlements in 
this quarter are not favorable to a general development of iudostiy. 
The old unsettled eastern question has assumed one of its most threaten- 
ing phases, and the war now in progress between Hussia and TozIdv 
threatens not only a decline in production, but also a serious obstraction 
of the channels of trade. All of these circumstances point to a i^ 
more enlarged scope of the American export trade, at least for BeTonl 
years to come. 

In a statistical report published by authority of the French gaveoh 
ment, of which an abstract is given elsewhere in this report, the ftve^ 
age annual product of Europe is estimated at 5,153,803,000 boshell^ot 
17 bushels jper capita of the population. The average annual oonsiuip* 
tion per capita is set down at 15.G bushels for food, seed, and variooB 
manufactures. If these estimates are only approximately ooneoti itil 
evident that Europe raises its own supply of cereal prodacts. But tbe 
large importation of wheat and other breadstufis from Amerie% Am- 
tralia, India, and elsewhere shows in these grains tbe home ptodnotiai 
is not equal to the demand. 

Of European countries, the United Kingdom is by tax the greaieit 

consumer of foreign breadstuffs. Her wheat imports, with consideEabk 

fluctuations, show a steady increase. Her supplieek prior to 1860, oaae 

principally from Kussia, Germany, and France. In 1859^ the importi 

from the United States were given at 430,504 cwts.; in 1861 they had 

risen to 15,610,472 cwts. From 1860 to 1872, inclusive, we supplied the 

British population with 28.10 per cent, of their foreign floor and wbmti 

while Eussia contributed 24.7 per cent., and Germany 17 J2 per oent 

In 1873,we furnished 45 per cent, of the wheat imported into the Britilk 

islands and 25 per cent, of the flour ; in 1874, 53 i>er cent, of the wbeit 

and nearly 53 per cent, of the flour ; in 1875, 45 per cent of the wheit 

and 37^ per cent, of the flour; in 1876, nearly 43 per cent, of the whMt 

and 30 per cent, of the flour. During the last four years Sossia fiff- 

nished the following proportions of the wheat consumed in the United 

Kingdom, viz: 1873, nearly 22 per cent.; 1874, nearly 14 per cent; 

875, 19^ per cent.; 1870, 19| per cent. The flour received fton 

iussia was too inconsiderable for mention in the Treasnry statistioii 

^^ermany furnished, in 1873, 5 per cent, of the wheat and 11 per cent of 

'\e flour ; in 1874, 7.3 per cent, of the wheat and 12.3 per cent, of the 

lour ; in 1875, 10^ per cent, of the wheat and 13 per cent, of the floor; 

'^ 1876, 5 per cent, of the wheat and 15| i^ev cent, of the flour. Fnmoey 

• 1873, furnished less than 3 per cent, of the wheat and nearly 27 per 

-*nt. of the flour; in 1874, less than 1 per cent, of the wheat and lOJ per 

ont. of the flour ; in 1875, 2^ per cent, of the wheat and nearly 29 per 

vont. of the flour ; in 1876, about five-eighths of 1 per cent, of the wheat 

-«d 18 per cent, of the flour. 

The above facts and figures show something of our current relathme 

o the greatest consuming grain market in t£e world. From oonaid- 

lons before oited,we are assured that our three leading oon^MttM 
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(1 above — liussin, Germaay, and France — will fall behind in the 
mcnt, but we will bo able to occupy bat a portion of the field 
ed by them. Other countries are sending their products to tbia 
et — countries in which the cost of production is less than in either 
Fiiited States or Europe. In I87C, Turkey increased her import 67 
ent. and Egypt 42 per cent. ; but the present Turko-Enssian war 
paralyze this trade. Chili raised her contribution nearly 60 per 
; ludi.i nearly tripled, and unenumerated conntries with small 
nations nearly doubled their previous ag'gregate. All the great 
tproducing countries, including the United States, fell off in 1876 
tho previous aggregate. The sudden increase of the import from 
I attmeted special attention. Some attributed it to temporary 
;s, esi>ecially to the decline in tho vMnn of silver in Europe withont 
■orrcspondtng decline in India. It was stated that during 1876 an 
ish whe.it importer could procure by exchange 10,000 rupees for 
t £833, whereas in India the former retained their full purchasing 
r of £1,000. This difference not only paid the cost of transporta- 
but added considerably to tho margin of profit. It was very sen- 

argued that such a state of things could only be temporary, and 
the cqnilibrium between supply and demand would speedily adjust 

in such manner as to absorb this extra margin, and to place this 
I on a par with that of other countries. Others argue that the 
; improvements in internal transportation in India and the con- 
tion of the Suez Oanal have created a class of economic conditions 
J will give this trade a permanent vitality, especially as the cotton 
iction of Hiudostan has beguu to decline, leaving cipital, cbe^ 
, and cheap land available for cereal production. 
is evident that wheat-culture is constantly seeking the cheapest 
ble conditions of production. Our vast area of virgin land annually 
l^ht under culture by our pioneer settlers and our extended corn- 
cations by water and rail, together with our immense labor-saving 
inery, still give ua measurably the advantage in the supply of 
t and other grains that will bear distant transportation ; but it is 
question how long this advantage will remain with us. For tbe 
uiate future, however, indications are sufficiently strong that our 
't trade in cereals will greatly increase. 

r exports of wheat and flour doring the last fifty-one fiscal years 
as follows : 
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Tho (loclured value of theae exi>ort8 was aa follows: 
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The above fignrea present Bome very intercating indications in ngaid 
to onr foreign 'wheat trade. The enormona increase of exports in Uie 
five years ending -with 1S65 is especially remarkable, being mora thM 
double those of the previaas five years. These were years of civil itrib 
and bloodshed, of gigantic struggle to conquer a peace with xevi^ad 
States. These Statea had previonsly consumed a largo pToportion of 
the wlieat products of the iNorth and West, but the operations of w 
broke np this internal trade and threw an immense Gorplns into tbe 
chnnnela of our export trade. The next Ave years, closing with 1870^ 
showed a reduction of nearly 100,000,000 bnahels, or 20,000,000 bnsbdi 
per annum, but the five years ending with 1875 more than doubled fbe 
export. It is noticeable that the average export values of wheat diiiiii( 
tbu civil-war period were lower than in the semi-decades immediate 
previous or subsequent ; while those of flour were but a few cents above 
the previous period, and far below the exceptional rates of the aemt 
decade immediately succeeding. 

The proportion of flour shows a steady and invariable decline. Xlfly 
.years ago it constituted nearly the whole of our wheat export, bntin 
187C it was but little over one-fourth of tho whole, either in qoantity or 
valae. A special reason for this is found in the necessity of giviiig 
every possible scope to industrial production in Europe. The inoieu- 
ing cost of grain prodnction in Europe on tho one hand, and tkb 
improvement in transatlantic transportation on the other, gave to the 
milling interest, especially in England and France, a margin of profit 
'a grinding American grain, which secured to that interest an enormooB 
development. Vast improvements in milling machinery and markfit 
irrangementa were devised, and strenuous efforts made to Bccnro the 
nanufacture of flour to domestic enterprise. Meanwhile American 
nillera found more profitable markets in other countries. Over half 
lie esports of the last two fiscal years were to South America, West 
iidics, China, and Japan ; countries in which flour- manufacture scarcely 
■xists. To a largo portion of this Held wo send our cheaper flonn, 
diperflnes and low-grade eatros. Tho United Kingdom receives an 
•icreasiog amount of oar better grades of flour, the aggregates being 
,231,374 barrels in 1875 and 1,335,185 barrels in 187G, the last being 
jver a third of tho whole flour export. Franco took 1,020 bairelfl In 
t75, and only 19 barrels in I87C : Uermany took 7,930 barrels in lS7fi. 
•"d 14,113 barrels iu 1870. 
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But whilo European millers have enlarged and fortified their intierest 
by the latest scientific appliances, American millers have shown still 
greater enterprise. With the world's markets for cheap flours prac- 
tically assured them, they have entered upon a keen competition with 
European millers for the supply of the better grades. At the begin- 
ning of the present century our processes of milling were of a very 
primitive description, embracing generaUy but a single pair of buhrs 
and a reel. Many improvements upon this rude mechanism were grad- 
ually introduced during the first half of the century, but the original 
crude idea was still maintained, the production of as much flour as 
possible from a single grinding. The cells of gluten and starch in the 
grain were separated by mashing or squeezing, so as to leave a mini- 
mum of middlings, as the latter could be made available oniy in low- 
grade flour. This was the exclusive rationale of milling in American 
mills till within a few years. 

^Vhat is called the new process in flour-nranufacture was but lately 
heard of in the mills of Minnesota. Though a new process in this country, 
it is only the adaptation of an idea that has prevailed in the mills of 
Hungary for sixty years, represented there in a process called '^half-high 
milling." American millers, however, have introduced very important 
modifications. The object of both the American and Hungarian sys- 
tems is to obtain the maximum proportion of middlings and the purifi- 
cation of the middlings before regrinding into flour. The Hungarian 
system accomplishes these results by a complicated and bewildering 
series of processes. The American system, with constant improvements 
in machinery, is abridging this series, and obtaining nearly the same 
results with fewer and simpler manipulations. The delegate of the 
Aostro-Hungarian Millers' Association to the late Centennial Exposition 
at Philadelphia says that the two systems are identical in principle 
and results, and that American flour production is destined to become 
a stiU more formidable competitor to European millers. Both seek first 
to disintegrate, not to crush, the granules of the wheat, which are, as 
far as possible, preserved unbroken ; their coating of cellular tissue pro- 
tects their nitrogenous contents from the consuming chemistry of the 
atmosphere and from the germs of microscopic vegetation floating 
everywhere around Us. The buhrs also do not heat the cells as under 
the old system, involving, as it did, the absorption of moisture and 
chemical changes in the body of the grain. The new process avoids 
several chemical compounds of disagreeable taste and smell which 
formerly afi'ected the flour, which now embraces all the normal elements 
of the berry in their natural state. 

The American process originated in Minnesota. A brief article in the 
annual report of this Department for 1875 gives some interesting facts 
in regard to its origin and introduction. At least one-fourth of the mills 
of Muinesota are constructed with reference to this ^^high-milling " proc- 
ess. The wheat of that region is almost entirely spring-sown, but its 
hard, brittle nature renders it peculiarly flt for this kind of manufacture. 
Spring- wheat flour formerly ruled much below winter-wheat flour; but 
the *' patent springs " now lead the finest winter-wheat brands in the 
most fastidious consunling markets of the East. This flour is made from 
disengaged uncrushed middlings; the flour-dust that is unavoidably 
produced in the grinding is of low grade. This process has been intro- 
duced as yet to only a limited extent in other regions. It is already 
used to some extent with manifest advantage, in milling winter 
wheat. It has utilized the cheaper spring wheat and rendered it avail- 
able for higb flour production. It is a leading salient fact in the grain 
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movement of tlii3couutry,TrIiicb looks to vory important changes in the 
near future, nitil promises a great ostcneion of an export trade. 

Our oxiJortH ui' inniz;; bat^e assumed groat importance within ihB iHt 
few years. TUu folluwiii;; tnble shows tbe quality and valae of oiira- 
ports during tlic last fifty-one years by scmi-decodes : 





„„. 


OOBS-MEAL. 


Kto yeiri eiidiuc- 


BQ«hel», 


vbIuu. 


ATomgo 


Bnirii;!. 


AKr«.» 


ATini. 

-ss- 




3,310.110 

s.5G8,n«e 
tn.sn.ese 

47,903.116 
H8. ISi, Uli 


•5ffi:S 

1T.712,C89 

ai,m\.3os 
^7. 1*1,811 


m 

TJ.5 


1, m.749 

lisajiiaia 

1.6M,(I53 




Rtl, 








































TeUl tat atty jttn. 


3ja,BK.aM 


si;i, TU !K>o 


«.a 


i4nio.«sa 


*8,aa^in3 


in 




*9. 4'J3. 5T2 


33,263.280 


<n.a 


35(,2M 


1,305. OK 









The exports of unmnnafaotnred com np to 1S15 were small and fliuta> 
ating both in quantity and valne. The aemi-decade ending wiUi 186B; 
dnringwbich thedisastrons famine in Ireland oocarred, showed aa agpfr 
gate export nearly thirteen times as great as its predeoeBEMO', UQM 
average value per bnohel 60 per cent, greater. The exports of MO- 
meal more than doubled, and tbe average valae per barrel inoRUed 
one-third. The excessive demand caused by the famine sabsided, asd 
hence the exports in the following semi-decade fell off nearly half; batttfi 
cereal had made a permanent lodgment in the European market!, dant 
oping an increased demand. The semi-decade ending with 1870 nw l f 
tripled the exports of its predecessor, while the exports of 1876 amonnM 
to over three times tbe average of the previous five years. TbB ooa- 
sumption of tbis grain for horse aqA cattle food ia rapidly inamadDft 
while even as an urticlo of human diet it is finding new api>Ui]atiaii& 
Tbe ntiit«d Kingdom imported 39,958,226 cwt. of maize in 1876, agabit 
20,120,292 cwt. in ISTo, the largest previous importation, except in 1871 
Increasing sbiptuetita are being made to Italy, Sweden, Denmarli^ Ad- 
land, Belgium, and France. There baa been an Increased oonsoapticn 
of maize in i'iiriit and other continental cities, especially Cor feMHng 
horses. This gniiu has demonstrated a feeding value for the same nam 
superior to tliat of oats, hence an increased demand for this oenal tt 
.created in the European grain-markets. 

The other cereals show but a small export, and that only in lata 
years. A biief analytical review of our foreign cereal trade during Urn 
<wt thirteen Jiscrtl years is now presented: 

Diuriug the fiscal year ending June 30, 1876, our exports of grain, bl- 
jinding fiour and meal, rednccd to their equivalent in grtun, amoantad 
■o 138,020,d2!» bnH)iels, (an increase over the previons year of 23 p« 
lent.,) almost equaling the enormous aggregate of ISTS-*?!. The tm 
l>wlared value of rhiN export was 9128,704,980, an increase of 18 per 
wut. Tbe nvot'iige value per bushel, compared with the previoos yaar. 
islt &om $1.05^ to $l.OOJ, which was lower than during the last flaaai 
rear before the war, when values were reckoned ih)m a giM ataadlid 
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em markets by the operations of war left a largo sarplas iu the North- 
west available for export at very low prices, and licnce, although gold had 
began to depreciate, the average value of the grain exports sank to its 
minimum, 09^ cents per bushel. But as the depreciation of the metallic 
currency became more marked, the average value of grain exported, be- 
ing estimated in legal- tender currency, began to enhance. It reach^ its 
maximum, $1.95^ per bushel, in 1864-'G5, the fiscal year during which 
the war closed ; during that year the average of the monthly means of 
the gold premium was 202^ per cent. In subsequent fiscal years there 
was a general decline both in the average exi)ort value of grain and in 
the gold premium. The decline of the latter being regulated by more 
general considerations, has been more uniform than that of the former. 
The price of grain has been subject to fluctuations from the variation in 
the yield of European crops. The average export value, -which in the 
year immediately after the close of the war had fallen to $1.21 per 
bushel, rose two years after to $1.70^, after which it fell to $1.03f per 
bushel, in 1872-'73. In the following year it reached to $1.22^ under the 
extraordinary demand created by the failure of the crops of 1873 in 
Europe, but subsequently fell to the low figures of the last fiscal year. 
These variations, togetlier with that of the gold premium, will be found 
in one of the tables below. 

Wheat — Of wheat and floor consolidated, our exports amounted to 
74,750,682 bushels, an increase of 2} per cent, compared with the pre- 
vious year. Of this quantity, 26.32 per cent, was in the form of flour, 
against 27.24 per cent, in 1874-'75; our flour export amounted to 
3,935,512 barrels, a loss of 37,616 barrels ; our exports of unground 
wheat were 55,973,122 bushels, an increase of 2,025,945 bushels. I!he 
aggregate value of wheat and flour exported was $92,810,369, aji in- 
crease of 11^ per cent. $ the average export value $1.24.1 per bushel, 
against $1.14.3 the previous year. The aggregate value of the exports 
of flour was $24,433,470, an increase of 3 per cent. ; the average value 
per barrel was $6.20.8 against $5.96.8 the previous year. The aggregate 
YfJue of our exports of unground wheat was $68,382,899, an increase of 
14f per cent. ; and the average value per bushel $1.24.1 against $1.12.4. 

It is customary to estimate an average of 5 bushels of wheat for each 
barrel of flour. With improvements in milling perhaps, 4J bnshds 
would be nearer the truth. During the previous years the margin of 
price, at 5 bushels, had been growing narrower on the whole, but wit^ 
some variations. Thus, in 1863-^64, ground wheat was valued 11.1 cents 
per bushel higher than unground ; in 1864-^65 the margin was 8.4 cents; 
in 1865-'66, 27.9 cents : in 1866-?67, 69.5 cents ; in 1867-'CS, 11.5 cents ; 
1868-'69, 15.8 cents ; m 1869-^70, unground wheat was 6.7 cents, and in 
1870-^71, 0.03 cents higher than wheat in the form of flour ; in 1871-^72, 
ground wheat recovered its suprem^y, being worth 1.7 cents more than 
the unground ; in 1872-^73, Una margin increased to 19.6 cents, but de- 
clined in 1873-74 to 0.1 cent ; in 1874-^75 it rose to 6.9 cents, but during 
the last fiscal year it entirely disappeared. 

In explanation of this fact, it is stated that our best brands of flour 
are mostly consumed at home, and that the bulk of our flour export 
consists of that made from poorer kinds of wheat. On the other hand, 
foreign millers of late years demand our best wheats for their own mills. 
This raw-wheat export has for years been enlarging its relative propor- 
tion to the total wheat-export. In 1865-'66, our flour export embraced 
66.17 per cent, of the quantity and 70.11 per cent, of the entire value of 
tbe WMftt export But those proportions declined in subsequent years, 
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reaching tbcir minimum, 22.37 percent, in quantity and 22.21 i)er cent in 
value, in 1873-74. During the last two years the proportion of floor 
has somewhat increased, but is still but little over a fourth of the whole 
in quantity and value. 

Later im|)rovements in grinding-machinery now render it praoticatde 
to obtain an increased qusmtity of flour from the same amonnt of wheat, 
and to make the flour from less-esteemed varieties of wheat as attne- 
tivo to consumers as the brands which formerly ruled the market. Our 
improved and patented spring-wheat flours are largely lepkudoff the 
finest winter^ wheat brands in tlie eastern and European markets. "Thiu, 
we And more proflt in exporting our best varieties of wheat nngcoimd, 
and our cheaper varieties in the form of flour. These facts go to ex- 
plain the seeming anomaly of selling to foreign^s our groand wheat at 
prices no higher than those obtained for the unground. 

Wheat, including flour, still constitutes the greater part of onr cend 
exports. It fell below half the quantity of the total export only in 
18G6-'G7, in which the short crop of 1866 formed the basis of the trade; 
but even in that year its aggregate value surpassed that of all other 
cereals. The maximum proportion of wheat exports, 95 per cent bi 
quantity and value, was in 1869-^70, the abundant crop of 1809 affrad- 
ing a very large surplus for foreign consumption. In general tennSi it 
may be stated that flour and wheat, consolidated, have averaged ofer 
two-thirds of the quantity and three-fourths of the value of the amnial 
cereal exports since the close of the late civil war. 

During the last flscal year the exports of wheat and floor constitated 
25.58 per cent, of the estimated wheat-crop of 1875, whereas the expcoia 
of the previous flscal year were 23.23 per cent, of the estimated crap of 
1874. Of the crops of the previous calendar years, the prqportioiui 
exported were as follows : Crop of 1873, 32.54 per cent. ; 1872, 20l8 per 
cent.; 1871, 10.82 per cent. ; 1870, 22.28 per cent. ; 1869, 20.72 per cent; 
1868, 13.72 per cent.; 1807, 12.23 per cent; 1866, 8.32 per cent, j ISffl, 
11.1 per cent. ; 1864, 14.3 per cent. ; 1863, 24 per cent Of later yean, 
we spare about one-fourth of our annual production for the wants of 
foreign countries, while our annual yield is steadUy increasing in spite 
of fluctuations; this gives us the basis of a pennanently-eiilaqied 
export 

Com. — ^The exports of com, including meal reduced to its eqnivident 

in grain, (estimated at 4 bushels per barrel,) during the last year amoonted 

to 50,910,532 bushels, the largest amount ever exported in a single liwail 

year, and nearly 70 per cent greater than the previous year. Of this 

quantity, the proportion sent out in the form of meal was but 2.81 per 

cent, of the whole, the smallest proportion within the last thirteen fiscal 

years. The largest proportion, 34.96, was in 1869-^70, but it has stoadfly 

fallen off since that time. This, however, is not the result of a falling 

oft' in the number of barrels of meal, but of an increase in the nnmbor (n 

)ushels of grain exported. The aggregate value of the exports of com 

•ad meal was $34,570,307, an increase of 33.84 per cent over the jire- 

ious year, and by far the greatest value ever exported ; it averages 

'JO.67.9 per bushel, against $0.85.7 the previous year. The maximam 

v^alue during the last thirteen flscal years, $1.43.1 per bushel, was in 

i 864-^65, but subsequent years have shown a general tendency to 

tecline, though with some fluctuations. Of the total declared ^ae 

jnly 3.75 per cent, represents corn-meal, the smallest proportion on 

'ecord. The average value of meal per barrel fell from $4.42J( to 

<i3.59.9, the minimum for thirteen years past ; the maximum, $7^7J.f 

v^ in i»n4-.'G5. The average value of unground com* was $0.67.2 
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agaiDRt $0.84.7 the previous year. The anomaly noted in the case of 
floar is also observable in the case of com-meal. The margin between 
the average values of corn in the form of meal and of com unground is 
gradually narrowing; probably the same causes are operative in both 
cases. Thus, in 18^-^65, the difference in the average values of corn 
in the form of meal and as simple grain was 66 cents; or, allowing 4 
bushels of com to each barrel of meal, $2.24 per barrel for the expense 
of manufiaicturing. Last fiscal year the margin had reached its minimum 
of $0.22.7 per bushel, allowing only $0.90.8 per barrel for the expense of 
manufacture. 

Compared with the entire cereal export, com and corn-meal, during 
the last fiscal year, represented 39.84 j>er cent, of the quantity and 
26.79 per cent, of the value. The largest proportion during the last 
thirteen fisc£d years, 53.96 per cent, in quantity and 43.49 per cent, in 
value, was in 1866-^67 ; the smallest proportion, 3.78 per cent, in quan- 
tity and 3 per cent, in value, was in 1869-^70, during which the short 
crop of 1869 was marketed. Of the estimated crop of 1875, the exports 
of corn and meal during the last fiscal year amounted to 3.84 per cent., 
a proportion very nearly the same as in the four crops next preceding. 
Of the eight crops closing with that of 1870, the average amount 
exported was 1.3 per cent. ; of the five subsequent crops, the average 
export amounted to 3.71 per cent. The average of the estimated yield 
of the first eight crops was 768,009,545 bash^; the average yield of 
the las4i five crops was 1,039,619,700 bushels. Thus, whUe the average 
yield has greatly enlarged, the proportion sent abroad has also greaUy 
increased. These facts illustrate the great enlargement of our foreign 
trade in corn. 

The enormous crop of 1875, which was marketed during the last fiscal 
year, bore such low prices in the western markets as to suggest the 
practicability of a greatly enlarged export trade. An attempt was made 
by parties at Chicago and other great commercial points to establish a 
large trade with British farmers for stock-feeding. From low prices and 
freights then prevailing it was calculated that corn could be laid down 
in the British markets so as to be sold, with a fair margin of profit, at 26 
shillings per quarter. But this movement partially defeated itself by 
calling out supplies of grain in excess of a normal demand and, conse* 
quently, by cutting down prices in England below the calculated mini- 
mum. Some of the grain, from lack of care in shipment, was injured 
by heating on its ocean transit, causing considerable losses. On the 
whole, it is estimated that the profits of this movement somewhat over- 
balanced its losses. This was one of the causes that so greatly enlarged 
the export of corn during the last fiscal year. It seems clear that such 
an export trade is exceptional in it>s conditions, and that it is only an 
accident of a period of excessive production, low prices, and low rates 
of transportation. 

Rye. — The export of rye and rye-flour consolidated, during the last 
fiscal year, about doubled its previous aggregate, both in quantity and 
value ; yet it amounted to less than half of 1 per cent, of the entire 
cereal export. Id no instance during the last thirteen years has it 
equaled 2 per cent. It is dependent upon very uncertain conditions, 
and hence betrays great instability. The annual export since the war 
ranged between 80,924 bushels in 1870-'71 and 1,956,675 bushels in 
1875-'74. During the last fiscal year the average value per bushel of 
the whole rye and rye-flour export was $0.89.3, the lowest during the 
last thirteen years. The maximum, $1.69.2, was in 1867-'68. Of un- 
ground rye* the average of last year was $0.88.3, against $0.98.8 the 
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previous year. Of rye-flonr, the average value was $5.1&0, the lowHt 
value for thirteen years. The maximum, $8.24.3, was in 1864-WK. Al- 
lowing 5 bushels of rye as neceBsary to make a barrel ci flour, tlie mW' 
gin between the export values per bushel of ground and nnground ijb 
has varied very capriciously from year to year, ¥nth a general tendeu^ 
to diminish. During the last three fiscal years the diflferenee between 
these averages were respectively as follows : $0.49.6, $0.11.^ and $0141 
per bushel, amounting to $2.48, $0.56, and $0.70.5 per baneL The same 
causes are doubtless operative in this case as in that of wheat-flour and 
oom-meal. The i)roportion of flour to the total export in 1875-^6 waa 
6.49 per cent, in quantity and 7.52 per cent, in value against 19.44 par 
cent, in quantity and 21.04 pei; cent, in value the previous year. In 
1868-'69, the proportion of flour reached its maximum, 42.19 per oent m 
quantity and 48.28 per cent, in value. Compared with our annual yield, 
the rye export of the last fiscal year was 3.2 per cent, against 1.74 per 
cent, the previous year. The proportion for thirteen years ranged fam 
0.4 per cent, in 1807-^68 to 12.33 per cent, in 1873-74. 

Oats. — Our last annual export of oats amounted to 1,466,228 bnaihela, 
being nearly three times that of the previous year and the largest on 
record. This increase was the natural result of the abundant erap of 

1875, which was 04 per cent, greater than its predecessor. The oata 
export of 1875-^76 amounted to 1.14 per cent, of the total cereal expert 
against 0.5 per cent, the previous year. The export of oats has never 
exceeded half of 1 per cent, of the crop of the previous calendar year. 
The aggregate value of the oats export was $58iB,583, or doable that ef 
the previous year. The average vtdue x)er bushel was $0.40.1, the low- 
est figure of the last thirteen fiscal years. The maximum, $0.03.6^ waa 
in 18G7-'68. The value of the oats-export was 0.45 per cent^ of thQ total 
cereal export against 0.73 per cent, the previous year. 

Barley. — The exports of barley were 317,781 bushels, or about fhraa 
and a half times the aggregate of the previous year, and amoonted to 
about 1.06 per cent, of the estimated crop of 1875. In most years the 
proportion falls below one-half of 1 per cen#. The export is bat 0.2 par 
c^nt. of the whole cereal export. In one year only did it reaoh one* 
half of 1 per cent., 1870-'71. The aggregate value of the expo(rt waa 
$210,586, or three and a half times that of the previous year. Ihe 
average value per bushel was $0.66.3 against $0.67.4 in 1874r-^& la 
value barley amounted to 0.23 per cent, of the total export against (US 
per cent, the previous year. 

The following analytical tables show the exports of wheat, com, ry8| 
oats, barley, ilour, and meal for the thirteen fiscal years ending Jane 90| 

1876, with their proportions and values : 
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Proportioiit of the different graint in each antival export of the tail IkiTlamftteal seam. 
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DOMESTIC TBADE. 

The following table sliows the anuunl receipts of Hour, mea!, wbeat, 
tzu, rye, oats, and barley at the seven leading outports of ODr forei^ 
ade during Bix calendnr years: 
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Tho receipts at these ports — Kew York, Boston, Portland, Montreal, 
liiladelphia, Baltimore, and New Orlenns — represent the great leading 
irreata of our flour and grain moTeinents, though these are bat a small 
irt of oar total domestic trade. It will be noted that the aggregate opera- 
ODS along these lines of shipment during lS7(i exceeded those of any 
inner year in our history. All kinds of graia wore marketed in in- 
■eased gnanMties except wheat, which shows a falling off both as 
agroond grain and in the form of flour. Oar foreign export of flour 
Bring the fiscal year ending June 30, 187G, was less than 40 per cent, of 
1 » sent to these ontports dnring the calendar year 187G. The 

I >rtioQ was about the samo daring the three previous years. The 
Kpo of raw wheat, however, which include heavy shipments from the 
'aci c t, far exceeded the receipts of these ports. Our com exports 
-ere i \n G? per cent, of tlie receipts at the outports, rye about 22 

er ceuu i ls about H^ per cent., barley less thnn 4 i>er cent. The^ facts 
artly indicate the very small proportion which onr foreign trade bears to 
nr domestic trade, even when our view is limited to wholesale operations 
n a large scale. The great mass of the shipments to seaboard markets 
apply only the home demand, either in city consomption, in the coast- 
: trade, or in diBtrihntiOQ to local markets by land carriage. 'When 
13 a 
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we extend oar view and take into consideration the minor wholesale and 
the retail trades, our imposing foreign exports sink into comparatm 
iusiguificance. 

The I'ollowiug table shows the receipts and east\yard shipments of 
iiour and grain for the last four calendar years at the foUowiug western 
lake and river ports, viz, Chicago, Milwaukee, Toledo, Detroit, Cleve- 
land, Saint Louis, Peoria, and Dnluth : 



Products. 



1873. 



lleceipts. Shipments. 



nour..bbl. 
W^heat .bu. 

Floor and 
whoat.bn. 
Com. ..bu. 

OatH bo.' 

Barley, .bu.' 
K.ye bu.] 



6,332,259 
68,108,613 



6,445.394 
57,995,184 



99,769,908 

61,249,356 

30,208,074 

6,394,538 

1,763,177 



Totll... 199,335,053 



89,221,154 

49,776,823 

21,482,214 

4,259,376 

1,348,459 



167,089,026 



1874. 



ReociptB. 



6,159,574 
78,860,187 



109,658,057 

57,393,142 

26,842.681 

6,554,296 

1,598,943 



ShipraeutB. 



5,827,056 
60,301,991 



69,437,271 

44,572,481 

16,701,265 

3,061,1H2 

2.!HJ4,947 



202,047,119 1 156,767,150 



1875. 



187& 



Iteccipts. 



5,022,510 
r0,669.657 



95,7rt»,207 
48,989,721 



ShipinenU. Koceipta. 



ShipMrti. 



5,539,965 
57,899.890 



5,578,950 
55,ti34,ML 






85,599,724 i 
43,979,2.10 



25,341,390 19,322,370 
6,233,151 . 2,814,470 



83,728.891 
81.054,249 
24.881.408 
8,937,049 



2,829.494 i 927,340! 2,854.900 



179,175,963 152.143,154 iSUl,456,6a7 



73,n^n 

75^110^891 

S0,(»XW 
3,K1.IBI 
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The eastward shipments from these lake and river ports, it will be 
seen, were larger during 1876 than in any former year, constitatiDg 
nearly 80 per cent, of the receipts of the seaboard ports. The remaindir 
is made up of Hour and grain from more southern and eastern portSi 
The shipments of the two i)revious years bore about the same proportiOB, 
those of 1873 being somewhat greater. The western ports shipped 
to the seaboard ports, in 187G, 87 per cent, of their entire reoeipti 
against 85 jyev cent, in 1875, 77 per cent, in 1874, and 83 per cent to 
1873. Of flour during 187C they furnished over half the receipts of ihe 
seaboard ports, 80 per cent, of the flour and wheat consoli&ted; 861 
per cent, of the corn, 82 per cent, of the oats, and over 50 per cent oi 
the barley. The eastward shipments of rye were greater than the leodpto 
at the seaboard ports; probably heavy shipments were made too late 
for acknowledgment during the year at the outports. 

The increased demand for western flour and grain in the markets ot 
the Eastern States is noteworthy in this connection. It is estimated 
that !New York alone requires annually about 45,000,000 bushels oi 
grain besides what is raised within her own borders. In the New Bb- 
'^land States the deficit of home production is still greater, while eves 
iu the agricultural States of Pennsylvania and Maryland the bread-enm 
tail short of the demand upon them. Southern wheat-prodnction is ral 
'm too small a scale to meet home necessities, and hence, though some 
choice brands of flour and wheat are sent to the eastern markets nd 
'^ l^^urope, a much greater amount is received from the Northwest. 

ii ho listribution of this east-bound traffic the changes noted inflie 
4«iautw. ic^ort of this Department for 1875 continued to operate tiiroa^ 
87G. The encroachment of rail-routes upon water-routes was stiUmoie 
narked. The competition was very sharp, greatly narrowing the proflti 
.' i»n r^irrier. From Chicago to New York the rates of lake and oaiml 
laubpui c, via Buffalo, during the navigation season of 1876, avenged 
58 cents per bushel for wheat weighing 60 pounds per bushel, and &8 
^nts for corn weighing 56. Eail-transportation between the same 
iOints for grain of all sorts and grades averaged 13.6 cents per boeiiel 
rr^n^ A i}v\\ 20 to M*»^ '5, and 12 cents from May 5 to December 18; ate 
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the close of the water-routes the tariff was raised to 18 cents. The rail- 
rates from Buffalo to New .York were, in several instances, less than the 
canal-charges, which averaged 6.68 cents per bushel for wheat, and 6.02 
cents for corn from Buffalo to New York. In 1876 the State toll on wheat 
was 0.0207 cents per bushel for wheat and 0.0193 cents for com. During 
the current year these rates have fallen to 0.01035 cents for wheat and 
0.00965 cents for com. Thecomparativecostper ton of transporting wheat 
from Chicago to New York by lake and canal was $3,193, and for corn 
$3.093 ; the all-rail route averaged $4 for each. From Chicago to Buf- 
falo, by lake, the charges were $0,967 and $0.943 ; from Buffalo to New 
York, 82.226 and $2.15. The canal-rates included the insurance paid by 
the carrier ; on the lake the owner insured his own freight. Deducting 
canal-tolls, the carrier realized only 7.4 cents per bushel for transport- 
ing grain 1,419 miles against 30.3 cents in 1867. Water-freights have 
steadily declined ever since 1872. Including lake-insurance, transfer, 
and reshipment, the water-rates involved a cost nearly, if not quite, 
equal to the average rail way -charges. The rail-routes presented specific 
advantages to shippers, such as greater dispatch, a smaller interest on 
ventures, and less liability to decay by heating. Both rail and water 
routes suffered from the great disproportion between eastward and west- 
ward bound freight, as the heavy agricultural products of the West re- 
quired at least three tons for every one of the lighter wares of the East. A 
wide margin of profit on the east-bound freight was therefore necessary 
to make up the enforced loss of running so many empty cars westward. 
This disproportion was formerly as 4 to 1, but an increased demand for 
eastern products, especially coal, has reduced the disproportion. The 
increase of western population annually requires an increased import of 
eastern manufactures, which tend still further toward an equilibrium. 

The reduction of lake and canal charges would have entirely destroyed 
the competition of this line but for the great improvements in trans- 
portation. Lake- vessels of 1,000 to 3,000 tons have driven the old fleet 
of 500-ton schooners out of the trade. Barges, also, have been intro- 
duced, vessels furnished with just enough rigging to enable them to take 
care of themselves in case of being accidentally turned adrift. A pow- 
erful tug-steamer transports from four to six of these barges loaded with 
150,000 to 200,000 bushels of grain. These barges being graduated to 
the requirements of the New York canals, finally deliver their freight at 
tide- water without transshipment, thus saving heavy charges at Buffalo. 

The monetary panic that has depressed business for nearly four years 
deprived the railroads of a large proportion of their carrying trade, 
especially west-bound freights. Our foreign impott-trade fell off enor- 
mously, and western demand for eastern and European products has 
greatly declined. To compensate this loss, and to give employment to 
the enormous rolling-stock that had been accumulated by the railway 
lines, the latter enlarged their facilities and presented additional induce- 
ments for the shipment of western produce. The advantages of direct 
shipment to southern markets, and the removal of expensive transship- 
ments of grain, made this method of transport more profitable to ship- 
pers than a considerably lower rate by water. It was found that grain 
in oars was much less liable to injury from heating than when stored in 
the damp holds of ships or in the immense bins of warehouses. The 
combined rolling-stock of the competing lines of railway-transport 
amounted to nearly 60,000 cars, capable of transporting 1,200,000 tons 
each trip. The Baltimore and Ohio and Pennsylvania Central Roads 
have shorter lines but heavier grades than the New York routes. Pre- 
vious to February, 1876, the schedule of freight-charges was $2 per ton 
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less to Baltimore and $1 per ton less to Philadelphia than toXewToik 
on all eastern-bound freight from competing points ia the Wi .. A 
drawback of GO cents per ton was also allowed on com exported i 
the cost of placing western corn on shipboard at Baltimore 7^ c 
per bushel and at Philadelphia 4.24 cents less than New YoAj ^ 
the ocean-freights showed scarcely any perceptible differences. '. 
discriminations, with other expedients by the southern lines, dieTr 
immense amount of trade from quarters that had formerly patKHiL 
the New York roads. The eastward movement of floor and grain m 
lake and canal via Buftalo fell from 50,854,076 bushels in 1873 to 
27,773,977 bushels in 1S7G, or nearly one-half. The cost of winter-trans- 
port in the more genial southern railway belt is an important advantage, 
of which the Baltimore and Ohio and I?ennsylvania Central lines hare 
availed themselves to the utmost. The erection of large elevaton at 
Baltimore and Philadelphia, and the general enlargement of iiMT'Htifft 
for foreign shipment at these two cities, have given special indaoementi 
to the grain-shippers of the West to choose these shorter lines to sea- 
board. How long this competition between rail and water roateswiil 
continue is a matter of speculation. During the year, shippers began to 
complain of lack of accommodations. It was stated that several of the 
railways were storing their cars on side-tracks and refusing to taalA 
facilities for transport except at higher rates. It was urged tbot the 
necessity of hauling so many extra cars westward, added to the oostof 
eastward transport, left no margin of profit, if indeed it did not entafla 
loss. 

The supremacy of Kew York as an outport of our foreign trade in 
cereals is rapidly waning. In 1876 she retained but 48 per cent, of a trade 
which she once practically monopolized. How this will be when bnsinfiBe 
shall have renewed its tone and our foreign-import trade its former vel* 
ative dimensions, it is impossible to predict. The other great Atlantie 
ports are making strenuous efforts to retain and to enlarge that portioa 
of the export trade which they have secured. New York capitalists have 
had their attention challenged to this great loss in their trade l»r the dfy 
press. The immense cost of transporting freight across T^fanhattan 
Island, which is alleged as one of the special difficulties at this pointi 
estimated by the Shipping List at $26,000,000 per annum, is a tax upon 
the city trade which is difficult to understand, considering that a water 
transport around the city is practicable, and that, if necessary, ezpcffts 
could be shipped from elevators on the west bank of the Hudson. 

The tendencies to centralization of trade seem to have reached their 
limit, and now opposite tendencies begin to prevail. The indications of 
the present arc that the opening of new grain-fields in the South and 
West will place our production in different relations to the lines of com- 
'iiunication, and will cause a greater diftusion of this important txalllo 
"^ different outlets at various points on our Atlantic coast. 

Tho Rtnfistics ^ -nr loo'iing graiurmarkcts are given herewith. 

NT?.w yonB:. 

•.iio ttgfjicj;c.a cutjipto jf f^iain ilour, and meal at New York doriDg 
87G were 05,0 LC, 363 bushels, against 91,685,890 ih 1875, an increase (H 
t.l per cent. (Jf this aggregate, 49.97 i)er cent, were wheat and flour, 
against 57 per cent, in 1875 ; the actual decline of these items was 
^020,934 bushels, or 12.28 per cent, from the receipts of 1875. Oom 
.ml (>n T rnt^s\} constituted 28.02 per cent, of the receipts, against 25 per 
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cent in 1875, sbowing an increase of 4,G2G,023 biiBlicls, or 20 per cent., 
in the actual receipts of those articles. Oats constituted 12.81 per cent., 
about the same as in 1875, but the actual quantity received shows an 
increase of 1,615,187 bushels, or 15.19 per cent. Barley increased 
2,068,934 bushels, or 44 per cent., and rye 1,325,463 bnshcls, making its 
receipts about five times those of the preceding year ; the receipts of 
barley constituted about 7 per cent., and those of rye about 2 per cent, 
of the total receipts, against 5 per cent, and IJ per cent, the previous 
year. 

The total exports of 1876 were 53,568,157 bushels, against 49,076,097 
in 1875, an increase of 7.2 per cent. Of this aggregate 65f per cent, 
were wheat and flour, against 72 per cent, in 1875, showing an actual 
decline of 2,032,818 bushels, or 5 percent, from the previous exports 
of the same articles. Corn and corn-meal constituted 32.84 per cent, 
of the total cereal export, against 27 per cent, in 1875, showing an actual 
increase of 4,921,582 bushels, or 27.9 per cent, over their previous exi>ort. 
The rye export amounted to 2J per cent, of the whole, showing an 
increase of 1,129,529, or five times the aggregate of the previous year. 
The oats export was about 1^ per cent, of the whole and four times the 
oats export of 1875. Barley exports were quite insignificant. Of the 
two last named grains, nearly the whole receipts were required for city 
consumption. 

The movements of grain, flour, and meal for the last five calendar 
years were as follows : 



Prodacts. 



Floor barreU. 

Wbeot baahela. 

Cora-meal barrels. 

Com biwhels. 

Floor and wbeat. . . . bosheU . 

Com and meal do.... 

Oat's d6.... 

Rye do.... 

B.ir!ey do — 

Total 

i 



18T2. 



1873. 



Secclpts. 



3,048,907 

10,238,433 

178, 150 

40,800,939 



31,452,968 

41,513.539 

12,442,127 

491, 851 

3,964.441 



Exports. 



Receipts. 



1,202,792 

13,299,320 

144.530 

25,652,603 



19,313,280 

26,234,723 

32,718 

623.355 

17,402 



89,864,926 46,221,478 



3,546.566 

35, 559, 870 

211,591 

24, 576, 345 



53,292,710 

25,422,709 

11,235,420 

995,* 447 

2,444,206 



93, 390, 492 



Exports. 



1,655,331 

27, 801, 829 

136,064 

15, 416, im 



36, 078, 484 
15, 961, 123 

49, 5T3 
1, 069, 140 

40,040 



5:1, 198, 360 



1874. 



Kcceipts. 



4. 017, £07 

41,817,215 

178, 839 

29,329,000 



Exports. 



2,462,723 

33, 541. 740 

176. 393 

26, 447, 807 



61,903,250 

30,044,:sj6 

10,792,919 

51)2.114 

2, 770, 000 



106, 102, 639 



45,855,3W) 

27,253,379 

122,528 

641,661 

3,560 



7J, 876, 508 



Prodacts. 



18"i.). 



1876. 



Hoceipta. 



Floor barrels. 

Wbeat ..bnshels. 

Lknv-meal barrels. 

Dom bushels. 

Floor and i^eat bnshels. 

Cknn and meal do.... 

Oats do.... 

Rye do.... 

Barley do.... 

Total 



3.941.331 

34, 214, 768 

131.885 

22,488.707 



53.921.423 

23,016,247 

10,636,078 

301,654 

4,710,598 



91,686,000 



Exports. I Receipts. ; Exports. 



1, 953, 667 

26, 193, 693 

118.257 

12.955,525 



4,C51,665 

27,042.104 

188, 277 

20, 699, 162 



35,962,028 

13, 668. 553 

138. 50H 

206,898 

IIU 



49,976.097 



47, 300, 489 

27, 652, 270 

12,251.265 

1, 027, 007 

0, 779, 532 



1, 914, 183 

24,358,295 

178,221 

16,877,251 

sT*, 929, 210 

17, 590, 135 

684, 431 

1, 336, 42:1 

87, 958 



95, 610, 563 I 53, 568, 157 



BOSTON. 



Flour. — The receipts of flour during 187G were 1,830,985 barrels, an 
increase from the previous year of 199,013, or over 12 per cent. ; ship- 
ments, 268,093 barrels, a decrease of 3,077. Prices of the highest grades 
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of floar were qaite firm daring the whole year. For local trade the best 
products of western mills are in constant reqaisition, and brands tbatan 
reliable, that fully maintain their standard, will always meet wiUi ready 
sale, commanding from 25 to 50 cents per barrel more than brands 
whose reputation is not well established. The best patent flonrs add 
at $8.50 to $10; the best Saint Louis and Illinois, $8 to 69; Qiebeit 
Ohio, Indiana, and Michigan, $6.50 to $7.50. Inferior flonrs are eitte 
exported abroad or shipped coastwise. 

TT/tmf.— lieceipts of 1870, 504,707 bushels, or less than half of Hbm 
of 1875 ; shipments, 112,015 bushels, against 784,941 in 1875. The wheat 
trade of Boston has been of a fluctuating character, and has alwaji 
been limited in extent, compared with other great markets. Of wheat 
and flour together the receipts of 1876 amounted to 9,689,692 bnahda, 
an increase of 404,723, nearly as much as all receipts of raw wheat; 8ldp> 
ments, 1,453,380 bushels, a decline of 687,411. Boston being almoit 
exclusively a consuming market, the proportion of flour to gnun ii 
constantly increasing. 

Com.— Beceipts of 1870, 9,005,375 bushels, a gain of 3,659,036, or 
over 08 per cent.; shipments, 4,100,817 bushels, a gain of 2,609,0^, or 
108 per cent. The extreme annual range of prices of com for ten yean 
past was as follows : 1807, $1.10 to $1.60 ; 1868, 95 cents to $1.42; 180, 
80 cents to $1.35 ; 1870, 78 cents to $1.25; 1871, 72 to 93 cents: 188, 
64 to 81 cents ; 1873, 00 to 90 cents ; 1874, 82 cents to $1.06 ; 1876, 65 
to 93 cents ; 1876, 58 to 75 cents. The corn-meal trade of Boston ahowi 
the receipts of from 80,000 to 100,000 barrels, the shipments taUng 
nearly the whole of the receipts. 

Oats. — The receipts of oats during 1870 were 2,622,150 bnsheb, ade> 
cline of 211,394, or nearly 8 per cent., the receipts being mosUy tot 
local consumption. The exports are too small to attract the notice of 
local statisticians and journalists ; the range of prices in 1876 was 
from 30 to 58 cents per bushel, against 41 to 82 cents in 1875, and 62 to 
72 cents in 1874. 

Eye. — Receipts of 1870, 34,594 bushels, au increase of 6,716 over 1876; 
the receipts being mostly for local consumption ; no shipments are 
noted. Prices ranged, in 1870, from 75 cents to $1 per bnshel; in 1876^ 
from 95 cents to $1.25 ; in 1874, from $1 to $1.25. 

Barky.^ilecoXi^ts of 1870, 798,089 bushels, an increase of 268,160 
bushels, or 50 per cent.; no shipments noted. 

The grain niovcuients of the last five years were as follows : 



Productd. 



Hour barri'.ls. 

Vhoat bushels 

joni-moal barrels . 

'om bushels. 

Vheat and Hour bush"!**. 

-orn ami corn-iueui. ..di 

»at8 do 

f.yo... d* 



1872. 



Rocoipts. 



l,r.8C,0lT 

402,436 

Ul,538 

5, OIK), 755 



^',:^:^i,5U 
5, 4r.(;, iK)7 

a, 75i5, G41 

13,989 

539, ()J8 



17, ()r..i, OeC 



Shipments. 



217, 5.96 

151,800 

63, 832 

1, 673, 769 

viiorToo" 

1, 929, 097 



1873. 



Keceipts. 



1, 795, 272 
880,747 
120,298 

3, 558, 363 



9, 857. 107 

4, 039, 547 

3, 663. 364 

33,335 

332,849 



17, 926, 202 



Shipraents. 



231,361 

486.128 

84,926 

162,739 



1,642,933 
502,433 



1874. 



Cecoipte. 


aUpBMBtii 


I,890,4g7 

1,302.017 

97,938 

3,303,641 


S8lk«* 


10. 814, 4S9 

3,691,793 

3,037,969 

34.S73 

418,615 


^SS 




17,996.403 
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ProdncU. 



Ploar barrels 

Wlioat bashela 

Som-meal barrels 

Com bashela 

Wheat and floar : bashels 

Com and corn-meaL do... 

OaU do... 

Rye do... 

Barley do... 

Total 



1875. 


1876. 


Heceipta. 


Shipments. 


Heceipta. 


Shipmonta. 


1, 637. 972 

1,035,109 

84,108 

5.346,340 


271,170 

784, 941 

73, 848 

1, 551, 776 


1. 83C, 985 

504. 707 

81,265 

9, 005, 375 


268.093 

112, 915 

90,106 

4, 160, 817 


9,224,969 

5, C82, 772 

8,833,544 

27,878 

530,539 


2. 140, 791 

1,847,168 


9, 680, 692 

9, Si, 435 

2,622,130 

34,594 

798,689 


1.453,380 
4.521,241 














18, 299, 702 




22, 476, 560 









The year 187C shows the larfi^est receipt of cereals on record. The 
in(»rease, however, is chiefly in floar, corn, and barley, and is mostly to 
supply the demand of an increased local consumption. 



PHILADELPHIA. 

The floor and grain trade of Philadelphia exhibits a marked increase of 
volame, the receipts of 187G amounting to 40,573,880 bushels, the largest 
aggregate in the history of the city. A considerable increase in flour is 
especially noticeable, which was due, most probably, to the increased 
consumption of the city for the subsistence of visitors At the great Gen- 
tennial Exposition. Wheat and barley fell off, but corn, oats, and rye 
were marketed in greatly increased quantities, especially corn, of which 
the receipts were nearly triple those of 1875. 

Flour. — The flour trade of 1876 was on the whole satisfactory to deal- 
ers, the receipts amounting to 970,781 barrels, against 922,190 barrels 
in 1875. The manufactures of the mills in and around the city amounted 
to 532,000 barrels, against 587,390 in 1875. The exports were 192^433 
barrels, valued at $1 ,295,910, averaging $6.76 per barrel ; the exports 
of 1875 were 160,748 barrels, valued at $943,107, averaging $5.80 per 
barrel. The greater part of this export goes to either the United King- 
dom or its colonies, especially the British West Indies. An increased 
demand is also noted from South America and the West Indies gener- 
ally. Patent flours from the Northwest are becoming quite popular in 
eit^ consumption. Spring- wheat flour, since the recent improvements 
In its manufacture, has rivaled, if not surpassed, the finest brands of 
winter-wheat, and now commands the highest market price. Phila- 
ilelphia, with increased facilities of transportation, is annually attract- 
ing a larger portion of this production. The mills of Philadelphia and 
its vicinity have also increased in number and efficiency. They sold 

►re flour in 1876 than in any former year, though the number of bar- 

3 manufactured was not quite equal to that of 1875. The aggregate 

ity of the city mills is estimated at 2,500 barrels in each twenty-four 

uua Allowing sixty days in each year for repairs, there will remain 

\\h b 250 working days, giving an aggregate production of 625,000 barrels 

annum. The production of 1876, then, fell less than 15 per cent, short 

n LaQ running capacity of the machinery. The grades of flour manufac- 

!;nredin Philadelphia have a wide range, but the bulk is made from prime 

red and amber wheat. The exx>orts to South America and the West Indies 

ire generally Pennsylvania and southern red and amber. Some spring- 

at is mixed with winter- wheat in the manufacture of low grades for 
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the Bntish markets. Prices ruled low duriug 1376. Superflno openet 
$4 to $4.37^ OQ the 1st of January, fell to $3.25 to $3.50 Judo 1» 1 
lied gradually to $3.50 to $4 December 1 ; Pennsylvania extra to 
ranged from $3.75 to $G.25 in August and September to $4.50 tc lu m 
January; ^Yesteru extra to choice from 84.25 to $6.60 in March lo IIUS 
to $8 in June. 

Wheat — ^The receipts of wheat fell off considerably, being 4,48i 
bushels in 1870, against 5,550,800 bushels in 1875. The decliuo is atoiD' 
uted to the smaller number of direct orders from Europe. The qoalitf 
of the receipts was mostly very good, the bulk being Pennsylvania aM 
southern red and amber, which are great favorites with Philadelphia 
millers. Western red winter Ko. 1 and No. 2 were also received in eon- 
siderable quantities and of superior quality. The western wheat trade 
has greatly increased of late years. Spring- wheat seems to be bat littb 
known in the market, from the fact that no quotations of priceB an 
extant. Winter red ranged $0.70 ® $1.17 in August to $1.15 ® $1.42 ia 
June; amber, from $1.18® $1.22^ in August to $1.50^1.55 in Haj; 
white, irom $1.20 ® $1.30 in August to $1.50 ® $1.58 in April. 

Corn.— The receipts of corn rose from 7,130,000 bushels in 1875 to 
20,261,675 bushels in 1876, and that grain now stands at the head of the 
cereal products marketed at Philadelphia. With short supplies of wheat 
in the Old World in several years past, the use of com as haman allmail 
has become more general. The exports amounted to 16,790,091 bosheb, 
valued at $10,448,938, or nearly one-fifth of the aggregate value of the 
total foreign exports of the city. The exports fh)m Philaddphia an 
mostly to the United Kingdom, but an increasing amoont is annnallr 
shipped to Portugal and to Northern Europe. Italy used toimi^ortaleolMl 
from Uie United States, but lately she has found it cheaper to import ov 
corn and distil the spirit upon her own soil. Philadelphia has jfot 
ited by this new trade movement. Prices were steady during; the yeari 
ranging from 51 ^ 57 cents per bushel in September to 66 ® 68 ceirtBiii 
January. Of corn-meal the export amounted to 25,510 barrelSi vahnd 
at $81,096, against 26,367 barrels, valued at $108,956, in 1875. 

OaU. — ^The receipts of oats also showed a great increase, amountiiig to 
4,484,000 bushels, against 3,820,400 bushels in 1875. Prices took a wide 
range, opening January 1 at 43 ® 50 cents per bushel, and gradually fldl- 
ing to 28® 41 cents December 1. The exports amonnted to 881,111 
bushels, valued at $355,783 ; in 1875 the export was only 33,800 tnisU% 
valued at $22,104. This is one of the numerous facts illastrating tta 
success of the late efforts of the business men of Philadelphia to aeoiie 
a larger portion of the cereal trade of the country. The oats oiop of 
1876, from which the exports of the latter part of the year are momj 
derived, was about 10 per cent, short of the crop of 1875 : yet in spite 
^f the shortened domestic supply, Philadelphia increased ner export 
»venty-six fold. 

Bye. — ^The receipts of rye also show an enormous rate of inoreaiOi 
ising from 187,550 bushels in 1875, to 679,100 bushels in 1878. The es- 
,jrtfl were 431,223 bushels, valued at $345,867. The exports of iiyein 
^^75 were too insignificant for even an official record. The exports of 
^e-flour amounted to 766 barrels, valued at $3,80,4, against 543 banelOy 
-alued at $2,91,7, in 1875. liye opened at 88 ® 90 cents Janoaiy 1, xoee 
'^ ^1.25®$1.50 in May, and fell to 68®75 cents in November. 
iarley.— The receipts of barley were 1,329,200 bushels in 1876, againat 
i52,700 bushels in 1875. The exports of both years were too small to 
<-^ract attention. All the barley brought to this market is for brewingi 
,,ui hon^p Mif) best qualities are in constant request, the receipts briag 
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mostly absorbed iu the manufacturo of beer, either iu the city or its 
immediate neighborhood. Prices, January 1, were $0.70 'S) $1.35 per 
bushel ; became nominal in June, were quoted at 55 ^ 95 cents iu July, 
and rose to 60 ^ 95 cents December 1. The brewers prefer malt of their 
own manufacture, or malted in the city malt-houses ; but Canadian, 
northern, and western malt was marketed in large quantities during the 
year. 

The receipts (not including the product of the city mills) and exports 
of flour and grain were as follows : 



Pro*lact9. 


1873. 


1874. 


187S. 


1870. 


HeoeiptH. 


Exports. 

143,396 
1. 9S8, 310 


Receipts. 


Exports. 


Receipts. 


Exports. 


Receipts. 


Exports. 


Hour bbla. 


951.680 
4,373.800 


915,636 
5,471,700 




933,190 
5,550,800 


ICO, 74b 
3, 302. 054 


970, 781 
4, 4S5, 000 


193.433 


Wheat bash. 




S, 989. 704 








Flour and wheat, 
Inuhela 


9.146,300 
8,333,400 
5^980,565 
870.600 
1.066,393 


3,650,340 
{^003,368 


10,040,880 

5,954,700 

4,715^000 

310. 191 

1,330,393 




10,161,750 

7, 130. 000 

3,830,400 

187,550 

1,653,700 


4, 103, 79-1 

4,001,586 

33,800 


9,338,90G 

20.261.G75 

4, 484. 000 

670, 100 

1, 339,300 


3. 951. 869 


Com.... bash. 




16, 790, 691 


Osta .......... .do. . 




861, 176 


Kto ...•••■.. a .do • . 






431,223 


Barley do.. 












.........^ 






Total 


24,697,157 




33,156,163 




33.953,400 


• 


36, 092,880 















BALTDiOBE. 

The receipts of flour and grain at Baltimore during 1876 show an in- 
crease of nearly 60 per cent, compared with 1875, and nearly 50 per cent, 
compai^d with the great grain year of 1874. The increase is mostly in 
com; tj^e other items, excepting rye, show a decline. The most of this 
trade consists in flour, wheat, and corn. 

FUmr. — ^The Baltimore Flour and Com Exchange reports the aggregate 
receipts of 1876 at 1,389,538 barrels, against 1,391,843 barrels in 1876, 
a decline 6f 2,306 barrels. This report does not include the coasting- 
trade with Bichmond, Va., which in 1876 is estimated at 65,000 barrels, 
making the total receipts 1,464,538 barrela Of the receipts, 321,852 were 
report^ as contributed by the city^ mills, an aggregate which is considered 
as considerably below the troth. It should probably be.placed as high as 
400,000 barrels. Shipments to home points are not given. The foreign 
exports of 1876 amounted to 426,094, a decline of 6 per cent, from the 
figures of 1875. Of the exports of 1876, about 58 per cent, went to 
Soath America, 24 per cent, to the West Indies, and the remainder 
meetly to Europe, Great Britain taking 61,032 barrels. The character 
of the floor made by the Baltimore mills was fully maintained during 
the year. The wheat crop of the neighboring regions, npon which the 
dty mills mostly depend for supply, was remarkably good, and the manu- 
fiEustare carefully conducted. The market ruled low for inferior brands 
daring most of the year, but improved toward the close, rising full $1 
per barrel above previous minimum quotations. High grades of city 
mills iqanufacture fluctuated with the cost of wheat. During the first 
three months the price ranged from $6.60 fa> $7 per barrel, rising in May 
to $8, when a decline set in, which culminated in October at $6.25 €) 
$6.60 per barrel; a subsequent rise brought prices to $7.25 ^ $7.50. 
Howard-street superfine opened at $4.26 fa> $4.60 per barrel, declined 
late in the sunmier to $3.75 (a> $4, and rose in December to $4.50 fa> $5. 
Western extra opened at $4.50 fa> $6.26, fell to $3.50 ^ $4.25 late in the 
season, and rose to $5.25 fa> $6.50 in the middle of December. 
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Wheat — ^Tho receipts of wheat during 1876 were 3,945,247 bnsbela, i 
decline of 464,423 bashels, over 10 per cent., fh)m the receipts of 187IL 
The foreign exports amoanted to 1,659,861 bnshels, a decline of 19 per 
cent. At the beginning of the year the stock left over from 1875 intliB 
hands of millers and dealers amounted to 311,043 bushels, which, added 
to the current receipts, made the total stock in the market daring the 
year 4,256,290 bushels. Of this amount, about 2,000,000 bushels wen 
ground by the city mills, 1,659,861 bushels exported to foreign comitifei, 
about 100,000 bushels shipped coastwise or to mUlers of neighboiing 
districts, with 247,856 bushels left in the elevators, and 248,573 in the 
hands of millers and dea>lers or on shipboard. The crop of 1875, in 
regions dependent upon the Baltimore market, was considerably short- 
ened, which caused a reduction in the receipts of the first six montha 
The crop of 1876 being larger, the receipts were more abondant and of 
better quality. Southern red wheat, on the 1st of January, was quoted 
at $1.35 ^ $1.45 per bushel. It showed a rising tendency through the 
winter and spring, reaching $1.40 ^ $1.50 in May. Subsequently it 
declined as the prospects of the crop around Baltimore became more 
cheering, falling to $1.18 ^ $1.22 in August, but rallied to the openiDg 
figures at the close of the year. Southern white exhibited about tbo 
same range of fluctuations, opening and closing at $1.45 ® $1.55. Of 
wheat, and flour reduced to wheat, the receipts amounted 10,8ft3,937 
bushels, a decline of 1,351,288, or 11 per cent, from 1875. 

Corn. — Receipts, 24,684,230 bushels, an enormous increase over tbe 
receipts of 1875, which embraced but 9,567,141 bushels. This increase 
gives Baltimore the leadership in the com trade among the distributive 
markets on the Atlantic coast. It results from a judicioas manftge- 
ment of the immense railroad facilities centering at Baltimore in ow 
ing differential rates of transportation for through fireight. During the 
last seven months of the year the Baltimore and Ohio BaiLroad, compet- 
ing with rivals farther north, put down the tariff on transportation to 
17^ cents per cental from Chicago to Baltimore. Of the receipti^ fl^xmt 
3,000,009 bushels came by the Chesapeake Bay. The stock dn hand et 
the opening of the year was 155,385 bushels, which, added to tihe 
receipts, amounted to 24,839,615 bushels. This aggregate was dispoeed 
of as follows : Exported to foreign countries, 20,953,724 bushels ; ex- 
ported coastwise, 600,000 bushels ; ground by city mills, 250,000 ; taken 
by distilleries, 350,000 ; taken for local wants, 1,200,000 ; stock left in 
elevators, 1,038,650 ; stock left in hands of millers and others and on 
shipboard, 447,241. The prices of southern white corn were uninmnlr 
lower than in 1875. The year's quotations opened at 48 <® 55 and dosed 
at 55 ® 56, the maximum, 62 ^ 63, being reported in April and HflQf. 
Southern yellow averaged about the same. 

Oaf«.— Receipts, 810,212 bushels, a decline of 167,302. The reoeiptB 
»vere nearly all taken ibr home consumption, the shipments being too 
*"^all to be worthy of notice. The receipts were cut down by a failure in 
Lo demand, caused by the inferior character of the crop as well as by the 
tbuudanco of the hay crop of 1876, which largely superseded it as s 
ceding material. Prices were uniformly lower than daring 1876} 
^^nuary 1, the quotations were 40 © 50 cents; they gradually sabsided to 
^ •^r vTovember 1, with a partial reaction toward the close of the year. 

*i,jv. ^ieceipts 112,160 bushels, an increase of 37,631 bushels, or 60 
.ox cent., over 1875. The annual receipts of the last few years show 
;reat variations, showing a tinctuating relation between supply and 
'^mand. Greater storage facilities for this branch of the grain tradOi 
• « "^^^^ngbt, would enlarge the local consumption, and induce a profit- 
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able foreign-export trade. Prices show a marked redaction all tbrongli 
the year. January opened at 78 ® 85 cents, but quotations fell to 54^ 55, 
September 1, with a subsequent reaction, which carried them nearly up 
to their opening figures at the end of the year. 

Barley, — No receipts of this grain are noted in the commercial reports 
of Baltimore. 

The following table represents the flour and grain movements of the 
last ^ve years : 



Prodacta. 



Elonr barrels 

Wheat boBhelB 

Floor and wheat . . bushels 

Com tic. 

Oata dc- 

Rje do.. 

Total 



1872. 



Iteceipts. 



1, 175, 967 
2, 456, 100 



8,335,035 

9, 045, 465 

1, 950. 161 

90.938 



19, 431, 499 



Foreign 
shipmenta. 



389,553 
8^,025 



1,500,700 
5,157,335 



1873. 



Beoeipti. 



1,312,619 
3, 810, 917 



9,373,977 

8,330,449 

1,255,073 

100, 519 



19,060,017 



Foreign 
shipments. 



350,566 
1, 158. 097 



3,955,997 

6,003,618 



1874. 



Beceipta. 



1, 560, 997 
6, 456, 834 



14.261,819 

9,355,567 

1, 149, 188 

118,634 



34,885,208 



Foreign 
shipments. 



474. 758 
3,556,848 



5,930,638 
5, 959, 757 



Prodaots. 



Floor barrels 

Wheat boshels 

Floor and wheat , boahela 

Com do.. 

Oats do.. 

Bye do.. 

Total 



1875. 



Beceipta. 



1, 391, 843 
4.409,670 



11, 368, 885 

'9,567,141 

977,514 

74.539 



21. 968, 069 



Foreign 
shipments. 



453,000 
2.046,430 



4.311,430 
6,9^,807 



1876. 



Beceipta. 



1,389,538 
3,945,247 



10, 892, 937 

24,684.230 

810.212 

112,160 



36, 499, 539 



Foreign 
shipments. 



426,094 
1. 659, 861 



3,790,331 
20,953,724 



* OINOINNATL 

The statistics of the flour and grain trade of Cincinnati are compiled 
chiefly from the annual reports of the chamber of commerce, and 
represent "commercial years'' instead of calendar years. The report 
for the twelve months ending August 31, 1876, of course, shows but a 
small portion of the crops last harvested, and embraces mainly the 
crops of 1875. The flour trade during the last commercial year was 
very unsatisfactory both to millers and dealers. The wheat crop in 
many districts dependent on the Cincinnati market suffered serious 
disaster during the growing and harvest season of 1875, which not only 
reduced the amount of flour marketed, but rendered much of it very 
unsound. This is especially true of wheat in Ohio and Indiana, where 
destructive floods were numerous during the summer of 1875. The 
trade in raw grain, however, shows the same steady increase in the last 
commercial year that characterized it during several preceding years. 
Cincinnati, which has long been a large consuming market, is 
annually extending its distributive trade. This extension is partly the 
result of favorable railroad prices of transportatiou, while on the other 
hand the enlargement of the volume of that trade tends to perpetuate 
those favorable terms. Elevating machinery is being brought into play 
for the handling of grain, and all the modern improvements of a great 
grain market are in progress of construction or in contemplation. The 
Oincinnati Southern Railroad, now under construction, will open a still 
wider field of commercial enterprise, giving access to many southern 
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iDterior markets with which GiuciDDati traders havo now no direct 
relations. 

j'iottr.— Keceipts of 1875-76, 030,504 barrels, a decline of Gl,071 ba^ 
rels, or nearly 9 per cent., from the previous twelve months. Shipments, 
396,217 barrels, a reduction of 7 7,243 barrels, or 16 per cent. The amount 
of unsound flour received was greater, perhaps, than during any previom 
year, on account of the i)oor wheat-crops of 1875. To meet the <M- 
ciency, winter-wheat from Michigan and Northern Ohio, which usnallf 
sought other markets, was imported by the millers ; but the success of thii 
expedient was by no means remarkable. An increased amount of spring- 
wheat flour from the Northwest was marketed here, and an increased & 
mand for this article bybakers and families for home consumption was the 
result. The better grades of winter-wheat flour steadily ^ined ground 
in public favor; even the poorer classes are preferring high gradeSi 
Poor flour was abundant during the year, realizing but a limited demand 
for shipment, especially as Cincinnati prices were relatively higher than 
those of many other markets. The increased consumption of high gndei 
left a smaller surplus for shipment. For these reasons and o^ers, fhe 
shipments fell oif in greater proportion than the receipts. Very litfleot^ 
speculation disturbed the regular course of tho trade. The market div- 
ing the year was languid. During the months immediately following the 
harvest of 1875 there was some activity, but this subsided after it was 
found that the reports of bad condition of the crop were greatly exag- 
gerated. During the last five years family flour averaged $7.32 per bami 
in 1871-^72, $7.46.8 in 1872-^73, $6.60.4 in 1873-'74, $5.43 in 1874^5, 
$5.52.3 in 1875-'76. Extra flour, during the same years, respectively 
averaged $7.14.6, $7.15, $6.25.5, $5.18.3, and $4.65.6; superfine, daring 
the same years, averaged $6.06, $5.56J, $5.06^, $4.41.7, and $3.90. 

Wlieat — The crop of 1875 was inferior, but a large surplus remained 
from the excellent crop of 1874 in first hands, which came into market 
in such quantities as to prevent a great rise in prices. It was also mixed 
with the imperfect new grain to improve the quality of the floor, bat a 
considerable portion of the latter was found entirely unfit folr milling, 
and hence was thrown into the feeding-trough. As the harvest of 1876 
approached, the fine prospects of tho crop greatly depressed the priceof 
the old one. The demand, however, w as good during the whole year. 
The receipts were 1,052,952 bushels, a decline from the preceding yev 
of 82,436 bushels, or over" 7 per cent. Shipments, 558,252 busheb; a 
decline of 42,370 bushels, or 7 per cent. As but little wheat was aatlKW- 
itatively graded during tho year, it is difficult to compare prices. Sales 
were generally made by sample, and the average on the full range of 
samples was $1.10,17 x)er bushel, against $1.16,6 the preceding year. 

Com. — ^The corn trade exceeded that of any previous year, receipts, 
4,115,564 bushels, an increase of 420,003 bushels, or over 11 x>er cent; 
^-hipments, 1,028,325 bushels, an increase of 432,410 bushels, or 72 per 
j«nt. The crop of 1875 was very abundant, but in many regions de- 
lendent on the Cincinnati market it had not been secured in vexy 
^ood order, and hence it presented a very inferior quality. As bat a 
small proportion could be graded as No. 2, a new grado (No. 3.) was 
'Stablished by authority of tho chamber of commerce. At the open- 
ing of the commercial year the market showed considerable strength. 
irime mixed ear being quoted at 70 to 71 cents i>er bushel ; bat all 
hrou^h the year prices declined, with some partial reactions. The closing 
quotations were 44 to 47 cents. The annual average prices of this kind 
if com for the last five commercial years, respectively, were as follows : 
871-72,45 cents; 1872-73,42.6 cents; 1873-74,60.5 cents; 1874^5^ 
•9 r.o nc^u^ta ; 1875-76, 51.62 cents. 
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OaU. — NotwitlisUndiDg the comparative failure of tlie oats-crop of 
1875 in Kentucky and Soathem Ohio and Indiana, the trade in this grain 
Bhoved ^eat enlargement. The receipts were 1,441,153 bnahels, a gain 
of 117,778 bnahela, or nearly 9 per cent. Shipments, 321,755 bashels, a 
gain of 128,513 bushels, or 66 per cent. Begions generally contribating 
to other markets came in to supply the deficiency of the districts imme- 
diately aronnd the city. The northern comities of Ohio, Indiana, and 
Illinois furnished a good quality of feeding-oats, Tchile Southern and 
Central Missouri sent some less desirable. The crop of 1S74 went out 
at high prices. The crop of 1875 opened at 40 ® 52 cents for No. 2 mixed, 
bat steadily declined uutil nearly the close of the year, reaching 31 to 
35 cents at the end of August, 187C. The average price of this grade was 
38 cents, against 59 cents in the preceding year and 48.2 cents in 1873-'74. 

Rye. — Tberyetrade.ou the whole, exceeded that ofany previous year; 
receipts, 500,515 bushels, an increase of 164,105 bushels, or nearly 5U 
per cent.} shipments 178,403 bushels, an increase of 80,158, or over 81 
per cent. Tlie snpply thioaghont the year was abundant, but the quality 
poor, having shared in the disasters of 1875, so fatal to the small graius 
(if thia region. A large part of the crop of Ohio, Indiana, and Illinois was 
xetnmed as rejected. Its apparent lack of keeping qualities prevented 
specnlation, as none desired to accumulate grain that showed tendency to 
Bpoil. Bye from Wisconsin and some from Kansas and Slissouri was, on 
the whole, above this suspicion, but there were exceptions. Prices for 
"So. 2 opened at 80 0) 82 cents, bat shrunk through the whole yeai', with 
an occasional fltfnl reaction, and closed at 55 'S) 58 cents. The average 
for the year was 74.4 cents per bushel, against $1.05,8 the preceding year, 
92.9 cents in 1873-74, and 75.8 cents in 1872-'73. The samples of the 
crop of 18T0, marketed at the close of the year, were good, on the whole, 
and indications of an abundant yield caused a decline in prices. 

Barley. — The receipts exceeded those of any previous year, being 
1,551,944 bushels, an increase of 442,251 bushels, or nearly 40 per cent. 
Shipments, 232,556 bushels, an increase of 149,823 bushels, or 181 per 
cent. The barley marketed was mostly inferior, but good samples came 
from California, Canada, and N'ew Yorkl The market was active and 
veil supplied throughout the year. Owing toinjonesfirom bad weather, 
very little of the barley in the market was graded. Ifo. 2 spring opened 
at «1.16 © 81.18, and fell off by November $1 ® $1.10; No. 2 fall 
appeared in the latter part of the year, ranging from 70 to SO cents jter 
boshel. It was mostly sold by sample, and that which approximated 
No. 2 fall averaged $1.20 per bushel, against 91.41 the preceding year. 

The door and grain movements at Cincinnati dnring the last five com- 
nercial years were as follows : 
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Products. 



Fl our barwla 

Wheat bushels 

Flour and wheat bushels 

Com do. . 

Oats do.. 

Jlye do.. 

Barl ey do . . 

Total 



1974-.*75. 



Reoeipts. 



007,578 
1,135,388 



4,623,978 
3,695,5^1 
1,323,380 
336,410 
1, 109, 693 



11, 088, 322 



Shipments. 



lank'Tl 



B«o«ipti. 



473,460 
600,622 



8,967,992 

595,915 

193,948 

98,245 

(J9,733 



638^504 
1,098^998 



3,9387057 



4,839^478 
4,11^9M 
1,441,198 
•500,515 
1,551,944 



11, 844^053 



Sh^lMii& 



m,m 



i.OMiai 
im«i 



4^900k» 



cmcAGO. 

jP^i^r.— The receipts of flour were 2,955,107 barrels, a gain of 32D,31i 
barrels, or 12} per ceat., over 1875, and the shipments 2,034,838, a gain 
of 349,725, or 15 per cent. The city mills manufactured 271,074 bandly 
against 249,653 in 1875 ; they were kept running during the whole yev 
to nearly their full capacity. The city manufacture was confined mM^ 
to three establishments. The market was generally quiet, and fte- 
quently dull. The wholesale trade, especially^ was greatly redncei 
Formerly trade was not considered as very active unless transactiooi 
involved the sale of 15,000 or 20,000 barrels per day. During 1878 fnr 
days exceeded 4,000 barrels, while the average of the year was not ow 
3,000 barrels per day. Yet with this low average of tho wholesale tnde 
the sales of 1876 somewhat exceeded those of 1875. Tho decline in 
wholesale transactions is due to the growing disposition of bakers and 
store-keepers to order direct from the mill and thus save one set of mid* 
dlemen's profits. Much flour not handled by city operators was senttD 
Chicago to gain the benefit of the excellent inspection laws there in 
force. The increase in shipments prevented any great accamalationQf 
stocks, and hence holders were not at any time under an undue jpreHUS 
to sell. The city mills disposed of their products chiefly in direct sales 
to consumers or retail dealers. 

A great change has taken place in later years in the character of tks 
Chicago flour trade. The milling capacity of the ^Northwest has greiUilT 
increased. Formerly the country mills found it to their interest to arad 
their stocks to Chicago, where a steady demand existed for shipment to 
the Eastern States and to Europe, but of later years they have estdi- 
lished direct relations with the markets of consumption in the East, and 
now ship direct. The foreign export trade has been greatly aflfeoted tar 
the improvements in handling grain by elevators, which have lessened 
the expense of shipping raw grain. English millers now parohase 
American wheat and largely mix it with cheaper wheats from South- 
-eastern Europe and Egypt, thereby producing a flour which meets Ae 
^xeat bulk of the home demand. The English mills have also ezten- 
uvely introduced the '^ middlings purifier," which enables them to ex- 
ract a larger amount of flour than formerly from the crushed grain, 
'^his revival of the flour manufacture of England has especially cnitailed 
ne foreign export from Chicago, shifting the demand from flour to 
"^eat. But the decline in shipments to the East and to Europe has 
<oen partly made up by an increase in local consumption and in the sap- 
/ly of neighboring regions. The spring-wheat flour of the Northweati 
-'ith its recent improvements in manufacture, is encroaching even upon 
^e winter flour of regions farther south, and successfully competing 
M> best white winter flour in all the leading markets of the coonti^. 
• ipulArable foreign trade in bagged flour has sprung up, embrao- 
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rades below average spring extras. These bagged flours are 
Y sent to Scotland and the north of England, where they meet 
ttlar prejudice in favor of flour put up in this way. The quality 
B flour made from the crop of 1875 was unsatisfactory, and 
ally destitute in keeping qualities. Hence there was no disposi- 
3 accumulate stocks. This kept the market steady in small trans- 
is to meet current wants. The mixture of old wheat with new 
d some prejudice against the crop of 1876, but its superiority soon 
le apparent. Kansas flour declined in receipts ; its dark color over- 
ced its other good qualities, and the demand became restricted. 
Lska mills have gained some reputation by samples already afforded ^ 
n increasing trade in their flour is anticipated. The Department 
I of prices, compiled at the beginning of each month, shows that 
) winter extras ranged from $6.50 to $7.87 per barrel during the 

patent springs, from $6 to $9 ; spring superfines, from $2.50 to $4. 
laximum prices were in the early summer. The average price for 
)ar for shipping extras was $4.75, against $4.92^ in 1875 and $5 in 

Minnesota flour of all grades averaged about $5.75. 
cat— The wheat trade fell off greatly in ia7G ; receipts, 16,574,058 
Is, a decline from 1875 of 7,632,312 bushels, or over 31 per cent. ; 
ents 14,361,950 bushels, a decline of 8,822,399, or 38 per cent, 
inent among the reasons of this diminished trade was the poor 
y of the crop of 1875, together with the small demand for low 
s, which constituted the greater portion of that crop. The close 
3tion which 4,hus classified the crop was considered remarkably 
and deterred many shippers from passing their grain through this 
3t by the fear that it would not meet the requirements of the board 
de. Yet, strict as it was, a large quantity of wheat graded as No. 

defective in the keeping qualities required for this grade, and 
d the reputation of the market by heating in the bin. A combi- 
1 was also formed for the shipment of the low grade wheats, repre- 
ig them as equal to Chicago No. 2, but their deficiency in keeping 
ies prevented their export to Europe, and they lay in New York 
zines, slowly worked off to meet the demands of local consump- 

This combination, though short lived and ending in serious dis- 
to all its participants, succeeded in injuring greatly the reputation 
icago wheat. The market dragged heavily through the spring, 
►rices went down in consequence of exaggerated reports of the 
condition of the crop of 1875. Another combination during the 
ler quietly cornered the wheat-market and succeeded in bearing 

to a very low point, just in time to take advantage of a rise caused 
reatening aspects of the Turkish question. A lack of transporta- 
icilities eastward by rail was severely felt by shippers during the 
er and fall. These are some of the causes alleged for the dimin- 
wheat movement at this point. The following table shows the 
A and monthly range and the average of prices of No. 2 spring- 
; during the year and for the last four years: 
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The imx)rovemeiit iu prices toward the close of the year is dac to short 
crops ill the Korthwest, as well as to the better quality ; there was a 
good demand for old wheat at the close of the year. AOnnesota wheat 
has become quite popular with the English millers as one of the nuNt 
available for mixing with other wheats, but the short crop of Minoesota 
in 1876 limited this branch of trade at Chicago. 

Corn, — The corn trade of 1876 shows a great enlargement; the receipts 
were 48,668,640 bushels, an increase of 20,327,490 bushels, or over 71 
per cent., over 1875; the shipments were 45,620,035 bushels, a gain of 
10,185,151 bushels, or 73 per cent. This increased trade is attributed to 
the great yield of corn in 1875 and to its inferior condition, "which made 
producers and traders indisposed to hoard it. It was gathered, generally, 
in a damp condition, and was destitute of keeping qualities. Complaints 
against the inspection authoritiea caused some changes in the offidal 
board, after which the complaints ceased. The crop of 1876 was abun- 
dant and good, and ageneral disposition to crib it caused the reoeipta lo 
be light. It was secured generally in good order, and hence would bear 
keeping. The low prices offered at the close of the year presented bat 
little inducement to holders to part with it. The range of prices was 
remarkably limited, and less disturbed by speculation than formerly, A 
systematic effort was made to enlarge the consumption of western con 
in England, and a large quantity was shipped from Chicago. As long 
as the grain commanded at least 26 shillings per quarter in the Enio- 
pean market, it was found profitable to ship it ^ but the supplies sent 
forward were in excess of the demand, and not over 25 shillings per qna^ 
ter could be obtained for lots in good condition, while some that had 
been spoiled by heating on the passage were sold at 19 <® 22 shillings. 
The crop of 1875, not being in as good condition generally, as had been 
ctdculated, made a less favorable impression in England than had been 
anticipated, and this materially affected both the price and the de- 
mand. The annual and monthly range and average of prices of Ka i 
corn during the year and the last four years were as follows : 
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Month. 
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46 
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76| 

B6 
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July ' 421 
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1874 
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Oat^. — The market for oats exhibits a small increase in quantity bat 
I decrease of nearly half in the value of the grain. The receipts wen 
13,030,121 bushels, against 12,916,428 in 1875; shipments, 11,271,6^ 
against 10,270,134. The course of the market was regular, and the trade 
vas remarkably free from comers ; the disastrous results of the corner 
)f 1875 still lingered as a warning in the memory of iSpecnlators, while 
he new rules of the board of trade rendered the process of combina- 
ion more difficult. The natural play of supply and demand depressed 
jrices, as the large surplus of the crop of 1875 was even larger than had 
>een estimated. The shipping movement of the old crop was very satia- 
'^ctory, being much larger than during the preceding year, ^e low 
^^-ades mostly went to New York, and the higher to ISow England and 
ilurope, especially to England, where the feeders found a profit in ush&g 
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8. The new crop of 1876 was poor and deficient, not so mtiob in 
imber of measured bnshels as in weight p^ bnshel. Oats weigh- 
to 26 pound per measured bushel were graded as No. 2, while at 
three-fourths of the offerings failed to meet even this poor test, 
esult was a great demoralization in the market. The new crop 
in slowly, as holders, calculating from the short yield that prices 
be higher, were disposed to hold on to their stocks. Western buy- 
1 not care to take tiiem, and hence they were sent forward to glut 
stern market. During the last five months of the year Chicago 
ruled relatively higher. The annutiJ and monthly range and aver- 

prices during the year and the last four years were as follows : 



)nth. 



Lowest. 





$0 29} 
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.'<0 
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Highest 



10 311 
32i 
•Mi 
33^ 
3U 
3U 
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jAverage. 



$0 30.G 
31.4 
33.78 
32.88 
.10.22 
29.71 
28.77 
30.8 
33.42 



Mo&tb. 



October... 
NovetnW 
Deoembftr 

Tear— 

1870 

1875 

1874 

1873 



Lowest. 


Highest. 


311 
30| 


34i 


33i 


33 


34# 


27 


35 


m 


63 


37* 

23} 


85 


40i 



Aronge. 



33.87 
32.21 
13.74 



3U 

47 

46 

28| 



. — ^The receipts nearly doubled, being 1,447,917 bushels in 1876, 

699,583 in 1875 ; the shipments were 1,433,976, against 310,692, 

r se of fourfold. This great disproportion in the shipments was 

1 oy the close of nearly all the distilleries for the winter, necessi- 

the shipment of the receipts to other markets. Prices dragged 

;h the winter and spring, but in June a fair demand for European 

K arose, which advanced the prices of No. 2 to 72^ cents per bushel, 

le free receipts of the new crop reduced quotations to 50 cents. 

partial rally prices remained steady to November, when reports 

•rt crop in Germany caused a rapid clearing of the rye-bins of 

3 for shipment to Europe, which strengthened prices. In Decem- 

wsks believed that most of the ** visible supply" in the country was 

lied by a single Chicago firm. 

annual and monthly range and average of prices during the year 
le last four years were as follows : 
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Month. 



October... 
November 
December. 

Year— 

1876 

1875 

1874 

IdTJ 



"€ 



Lowest. 


mghest. 


$0 59 


•0C22 
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.'lO 


1 

1 
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65 


1 15 


77 


1 01 


5G 


81 1 
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Avenge. 



$0 6a71 
61. 6J 
71.99 



63} 
88| 



ley. — Receipts 4,716,360 bushels, an increase of 1,609,063, or over 
* cent.; shipments 2,687,932, an increase of 819,726, or 44 per 
The market throughout the year was languid and unsatisfactory, 
rop of 1875 in regions dependent on Chicago was poor, while 
a and New York raised abundant crops of good quality. This 
m1 prices to an unusual depression. An unsuccessful attempt at 
ing brought heavy loss on the parties engaged in it; Uiey were 
d to receive at 95 cents a large quantity of barley for which they 

13 A 
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were glad to accept 40 cents in New York, the grain being fit only tx 
feeding. The new crop was better than its predecessor, yet it was dell- 
cient in choice brewing grain, hence a large quantity was imported from 
California, Canada^ and other quarters. The fii)l trade In western bar- 
ley was, therefore, as unsatisfactory as in the provions part of the yeir. 
The low grades were shipped eastward for feeding, while the small pro- 
])ortion of No. 2 remained to be speculated on, though orders from the 
East were few. The annual and monthly range and average of pricM 
for 1870 and for the last four years were as follows : 



Month. 



Janaary . . 
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March.... 

April 
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June 

July 
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September 



LoTrest. 


Highest. 
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73.8 


72 
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October... 
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1875 

1874 
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10 95 

80 
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The flour and grain movement of the last Ave years may be sanuu* 
rized ^is follows : 



Prodaots. 



Flour barrels. 

Wheat bushels 

Wheat and flour — bushels. 

Com do — 

Oats do.... 

"Rye do.... 

Barloy do — 

Total 



1873. 



Keoeipts. 



1,532.014 
12, 724, 141 



20,384,911 

47, 366, 087 

15,061,715 

1, 129, 086 

5.251,750 



89, 192, 849 



Shipments. 



1,361,338 
12,160,046 



If^ 968, 686 

47,013,552 

11^255,537 

776,805 

5,033,306 



84, 044, 888 



1673. 



Beoaipts. 



Shipmenu. 



9, 487, 376 
26.266,502 



38,703.443 

38,157,232 

17, 888, 734 

1, 189, 464 

4,240,339 



100, 179, 101 



9,303,490 
24,455,657 



35,973,107 

36,754,943 

15,694^133 

960,613 

3,366,041 



92,748,837 



1874. 



Soocipta. 



^886,079 
fi9,THea 



43^098^017 

35,799^818 

13^901,935 

791,189 



96,945^053 



^F^ 




ii^iii.ia 

114HM 



8\mi« 



Products. 



Flour barrels 

Wheat bushels 

Wheat aiid llour bushels 

Corn do . . . 

Oats do... 

Rye do... 

Jariey do... 

Total 



1875. 



Receipts. 



2. 625, 883 
24,206,370 



37. 33:», 785 

3^, 341, 150 

12, 016, 428 

690, 5H3 

3, 107, 297 



83, 400, 243 



Shipments. 



2,285,113 
23, 184, 349 



34, 609, 914 
26. 443, bfH 

10,279. i:m 

310,593 
1, eas, 906 



73,511,730 



1878. 



Beeoipta. 



3,955,197 
16,574.038 



31,350.043 

48. 068. 640 

13. 030, 131 

1,447,917 

4,716^3(« 



99,913,081 



SblpBUllfc 



nasi, HI 



45,89ilM 
11.37I,M 

i.«ni 



MILWAUKEE. 



Floiti.- rue receipts of flour from other points during 1876 at Mil- 
(vankee amonnted to 2,082,688 barrels, an increase compared with 1875 
)f 638.887 barrels, or over 44 per cent. The nnmber of barrels mann- 
actnred was 647,581, a decline of 98,545 barrels, or 13 per centhi ftom the 
ignres of 1875. The aggregate of receipts and mannfactnreB of UN 
-•*«' ^.730,269, an increase of 540,342 barrels, or nearly 25 per oent| ©Wt 
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the previous year. The total shipments amonnted to 2,654,028 barrels, 
an increase of 490,682 barrels, or nearly 23 per cent. The deficiency of 
the wheat crop of 1870 in the region around Milwaukee had no percep- 
tible eflfect upon the milling operations of the city till about the close of 
the year, when the depletion of irfterior stocks, especially of good wheat, 
began to appear. This deficiency in raw material indicated an enforced 
decline in the aggregates manufactured and marketed at least before 
the receipt of the crop of 1877. A comparatively small proportion of 
the fiour irom other points was for sale in the Milwaukee market, but 
was mostly received only for transshipment. Prices were generally 
steady and affected less than usual by the fluctuations of the wheat 
market, closing at an advance of 25 cents to 50 cents per barrel over 
the rates prevailing at the beginning of the year. Superfine spring 
brands opened and closed at $3 to $4 per barrel, running as low as 82.50 
during the last weeks of summer.' Spring extroa advanced* gradually, 
but without reaction, from $4.25 to $6.50 at the beginning to $4.87 to 
$5.75 at the close of the year. Fancy springs showed scarce a rii)ple of 
variation, ranging from $6 to $8.25. Winter extras gradually rose from 
$5.50 fa> $0.50 to $5.75 ® $6.75. The latter ranged somewhat higher 
than extra State flour in the New York market, the quotations being 
carefully made on the same days. 

Vfheat — ^The wheat trade of Milwaukee shows a very heavy decline, 
the recoii)ts of 1876 amounting to 18,174,817 bushels, a decrease of 
9,703,910 bushels, or nearly 35 per cent, Irom the receipts of 1875. The 
shipments were 16,804,394 bushels, a decline of 5,876,626 bushels, or 26 
per cent., from the previous year. The deficiency occurred entirely 
within the latter half of the year. Unfavorable reports of the prospects 
of the crop began to tell upon the receipts even a month before harvest, 
and the subsequent confirmation of these reports by the results of the 
harvest produced a very marked deficiency. The receipts of the crop of 
1876 daring that year were only 7,083,777 bushels, against 14,302,942 in 
the previous year. The crop of 1876 was saved in excellent condition, and 
Qf its receipts at Milwaukee during the closing months of the your 12.14 
per cent, were graded as No. 1, 54.26 per cent, as No. 2, 28.36 per cent, 
as No. 3, and the remainder, 5.24 per cent, as rejected. Of the receipts 
of the preceding crop of 1875, 26.72 per cent graded as No. 1, 41.50 per 
cent, as No. 2, 26.89 per cent, as No. 3, and 4.89 per cent, as rejected. 
The relative quality of the receipts of the last twelve crops is shown in 
the following table : 
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&00 

6.60 
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Peret. 
0.10 
0.20 
a93 
0.42 
4.80 
5.24 



The amount of wheat left over from 1876 was 3,266,966 bushels, which, 
added to the receipts, 18,174,817 bushels, made a total of 21,441,783 
bushels handled during 1876. Of this aggregate 16,804,394 bushels 
were shipped to other points, and 2,914,214 bushels ground into liour 
by the city mills, leaving a balance at the close of the year of 1,723,175 
bushels. No. 2 spring-wheat opened at 98^ <d> 99 cents per bushel, and 
gradually rose, with a few minor reactions, to $1.03 ^ 81.08^ in June. 
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Daring the summer it ranged mucli lower, going down to 88^ 9 91| 
cents at the close of July. With the incoming crop, however, prieoi 
Bteadily rose, reaching 81.2G^ ^ $1.27 December 30. The same gndeof 
wheat was uniformly about 2 or 3 cents per bushel higher thaa in 
Chicago. A still greater diflerence is noted in the quotations of Mil* 
waukee and Chicago No. 2 wheat in the New York market. This ii 
attributed by Milwaukee statisticians to the higher reqoiiementB and 
more strict execution of their system of grading. 

Corn. — ^Tho receipts of com during 1876 were 798,458 bushels, agaimt 
949,605 in 1875, and 1,313,642 in 1874; shipments 96,908 bushels in 1818, 
226,895 in 1875, and 556,563 in 1874. Nearly all the receipts of UII 
were taken for consumption in the city and. at neighboring points. The 
decline in the com trade is somewhat remarkable, in viewof theimmenie 
yield of this crop for the past ten years and the marked inorease of iii 
production west of the Mississippi and in Wisconsin. Priees were oon- 
paratively steady during the year, opening at 46 cents per bushel and 
closing at 44 J cents ; the maximum, 52 cents, was in the middle of M^. 
and the minimum, 42 cents, at the close of January. These prices langed 
from 3^ to 26 cents below those of 1875, and from 8 to 40 oents belov 
those of 1874. The amount in store at the beginning of the year. left 
over from 1875, was 24,481 bushels, which, with the receipts, 798|tf8 
bushels, made the amount handled during the year 822,939 bushels. Of 
this amount 716,381 bushels were taken for local consumption and 96,908 
shipped to other points, leaving a surplus of 9,650 bushels. 

Oate.— Keceipts 1,745,673 bushels, against 1,643,133 in 1873; ship- 
ments 1,377,560 bushels, against 1,160,450. The abundance and cheap- 
ness of corn reduced somewhat the local consumption of oats. Tbe 
receipts of the crop of 1875 during the first half of the year were of a 
superior quality, but the crop of 1876 was one of the poorest ever handled 
at Milwaukee. A very large proportion of the receipts weighed leu 
than 28 pounds per bushel, and a very small part over 30 poondBi 
Prices opened at 31^ cents per bushel and closed at 33 cents, ranging 
from 5 to 30 cents below 1875. The surplus of 1875 in store at the ba- 
giuing of the year amounted to 66,568 bushels, which, added to tlife 
receipts, 1,745,673 bushels, made the total amount handled during tiie 
year 1,812,241 bushels. Of this amount local trade and consomption 
absorbed 301,372 bushels, and 1,377,560 bushels were shipped to other 
points, leaving a surplus at the end of the year of 133,309 bushels. Be- 
sides these aggregates, a considerable trade by farmers delivering with 
their own teams considerably swelled the local consumption, but of this 
class of receipts no account was taken. 

Bye. — ^The receipts were 354,859 bushels, an increase of 124,023 bush- 
els over 1875; shipments 220,964 bushels, a gain of 122,041 boshetai 
The crops of 1875 and 1876 marketed at Milwaukee were both large 
and of good quality, especially the former. The i)rices were steady 
during 1876, opening at 69 and closing at 72 cents, with a very nar 
row ran^e of variation. Quotations were from 4 to 45 cents lower than in 
1875. The surplus left over from 1875 was 10,622 bushels, which, added 
the receipts, made the total amount handled during the year 366,481 
oushels. Of this amount 220,964 bushels were shipped abroad, and 
)3,513 bushels taken for local consumption, leaving a surplus at the 
3lose of the year of 51,004 bushels. 

Barley. — The receipts of barley in 1876 amounted to 1,857,208 boahelSi 
•n increase over 1875 of 570,623 bushels. The shipments were laner 
hau in any former year, amounting to 1,235,481 bushels, against 867,970 
r^ 1875, and 464,837 iu 1874. The crop of 1875 was considerably damaged 
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by rains dnriDg harvest ; that of 187G was saved in a much better con- 
dition, bnt was somewhat smaller in yield than its predecessor. Gon- 
siderable qaantities of old barley remained in hands of dealers up to 
harvest, and holders found some difficulty in disposing of it. The 
market was generally in favor of buyers and against holders. This made 
the profits of handling this crop very meager at best, while in many 
instfmces heavy losses were incurred. From the beginning of the 
year till the incoming of the new crop the tendency of the market 
was to lower prices, the resultant decline amounting to 30 cents per 
bushel. During the fall months prices occasionally rallied, but the im- 
provement was not permanent, and the year closed upon a dull and 
declining market Prices were at their maximum, 97 cents per bushel, 
at the begining of the year, and closed out at 80 cents, reaching the 
minimum of 60 cents in July; they ranged from 4 to 50 cents lower than 
in 1875. The amount in store at the beginning of the year was 167,510 
bufi^els, which, added to the receipts, made a total of 2,297,329 bushels 
handled during the year. Of this amount, 1,235,481 bushels were 
shipped abroad and 822,735 bushels taken by the city brewers, leaving 
a surplus at the end of the year of 239,113 bushels. 

The following table shows the flour and grain movements at Milwau- 
kee during the last five years : 



ProdacU. 



Floar barrels 

Wlieat btuhels 

WhMtMid floor ..buBhoU 

Com do.. 

Oms do.. 

Bj9 do.. 

Bftrlqr do.. 

Total 



1873. 



Beoeipts. 



834, soa 

13, 61», 959 



17,789,969 

S. 140, 178 

1,597,726 

409,573 

1, 447, 078 



Sa,393,Sfi4 



SiipmentB. 



1,831,986 
11,570,575 



sax 



17,730,505 

1,601,419 

1,338,088 

909,751 

938,785 



81,818,491 



1873. 



1874. 



Beoeipta. 



1,854,881 
88,457,937 



34,733,049 
091,391 

1,763,058 
376,634 

1,909,474 



39,009,599 



Shipments. 



1,805,900 
34,994,866 



34,090,966 
197,990 
990,595 
955,998 
688,455 



36»153,094 



KeceiptB. 



1, 61C, 338 
S5, 698, 143 



33,709,833 

1, 313, 649 

1,403,889 

984,589 

1,083,479 



37,795,356 



Shipments. 



9, 917, 579 
93,355.380 



33,343,975 
556,563 
786,039 

74,879 
464,837 



35,165,593 



Products. 



FUmr barrels 

Wheat bushels 

Wheat and flour bushels 

3ora do.. 

>ata do.. 

Kje do.. 

Barley do.. 

Total 



1875. 



Seceipts. 



1,443,801 

97,878,797 



35,097,733 

949,605 

1,643,133 

930,834 

1,986,585 



39,907,888 



Shipments. 



9,163,346 
92,681,090 



33,497,750 

936,895 

1,160,450 

98.933 

867,970 



35,851,988 



1876. 



Receipts. 



3,089,688 
18, 174, 817 



98,5^8,957 
79^,458 

1, 745, 673 
354,859 

1,857,908 



33,344,455 



Shipments. 



9,654,038 
16, 804, 394 



30,065,034 

1,377,560 

230,964 

1.935,481 



39,995,947 



PEORIA. 

Flour. — ^The receipts of flour by river and rail amounted to 129,331 
barrels in 1876, against 97,734 barrels in 1875. The city mills manu- 
factmred 200,000 barrels, an increase of 40,000 over the previous year. 
Receipts and manufactures in 187C, 329,331 barrels ; in 1875, 257,734 
tiarrels; total increase of receipts and manufactures, 71,597 barrels. 
Shipments in 1876, 178,512 barrels, against 134,019 in 1875. But few 
liramMUStioiis iif flour occur on 'change. 
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• Wheat.— The receipts of 1876 were 677,047 bushels; of 1875, 831,0» 
bushels. The decrease in the receipts is attributed by local statistiGaDB 
to the clecri?ased yiekl of the wheat region depeudent on the F^oria 
market. The deficiency is less in proportion than at other pdnta. 
While the yield was below what was anticipated, the quality averaged 
well. The sales were principally to millers, the price varying in ptopcs- 
tion to the quality and condition of the samples offered. Sales are md- 
formly by sample. The shipments of 1876 were 155,210 bashels, apunst 
349,020 bushels in 1S75. The falling off in the shipments being snAto 
than in the receipts, shows an increased surplus left for manafacnuelv 
the city mills. Most of the sales on 'change were to millers for ddmestie 
manufacture. Prices of No. 1 winter opened at 91*12 ^ $1.25 per bnahfil 
in January', attained its maximum, $1.47 ® $1.50, in March, andfiUto 
$1.10 fS> $1.12 in September, after which no quotations are xepM&IL 
No. 2 winter opened at $1.10, rose to $1.28 Q 1.37 in the beginnfiiff of 
April, and closed the year at $1.15 ® $1.20. No. 1 spring received Mt 
little notice; No. 2 opened at 80 ^ 90 cents, and closecT at its fiiaJi- 
mum, $1.20 Q $1.26 ; No. 3 spring opened at 75 Q 82} cents, and dond 
at $1.09 ® $1.15. 

Corn, — The crop of the com region dependent on the Peoria marittt 
was, on the whole, of fair yield and of better quality than in 1875. IUb 
accounts for the increased receipts, amounting to 7,662,096 bokhetaf 
against 6,206,300 in 1875, and constituting the heaviest supply evern- 
ceived in the city in any one year. The shipments were 5,3679050 boshdli 
against 4,211,340 in 1875. Prices ruled much lower tiian in 1875, the 
maximum price of high mixed in store being 47 cents per bnsheli nudy 
falling below 42 cents, except in the early part of the year, when a few 
sales were made at 35 cents. 




and unsatisfactory both in quantity and quality, much of it fietlling M^ 
siderably below the standard weight. Prices ranged from 24} cents per 
bushel to 32.J cents for No. 2 in store. 

Eijc. — Tlie rye-crop of the neighboring country being unnsnally abmi- 
dant and of good quality, the receipts at Peoria showed a conridefaUe 
increase, amounting to 669,135 bushels in 1876, against 609,986 in 187& 
Shipments, 589,330 bushels in 1876, against 442,255 in 1875. At flM 
opening of the year No. 2 in store'stood at 66 cents per bushel, deeUned 
to 4S cents in August, rallying gradually to 07 ® 68 cents at the dM 
of the year. 

BarUy. — The barley crop of 1876 was also abundant aronnd Feorifli 
though somewhat damage<l by rains in harvest, rendering the most of 
this grain unfit for brewing; hence prices were low, and as sales were 
)y sample, no definite report of prices was recorded. Eeceipts, 714,OilO 
^Mshels in 1876, against 439,938 in 1875. Shipments, 271,740 bottdli 
irjainst 263,990. 

SAINT LOUIS. 

Tue flour and grain trade of Saint Louis during 1S76 was the largest 
iver known, showing an aggregate of receipts 25 per cent, greater than 
iiose of 1875, and 11^ \yQv cent, greater than those of 1874, the mazi- 
num of previous years. This is attributed in great part to the 
mproved lacilities in transportation and the reduc^ tariff of ndlwaf 
reights eastward. The merchants of Saint Louis have long nr|^ tlkB 
thr^nip, grievance of uojust discrimination on the part of r^way oofli* 



KEPORT OF THE STATISTICIAN. 199 

pauics against the interests of that city. Although the terminus of 
fifteen railroads, Saint Louis ha« been treated as a way station. But 
this discrimination has finally been removed through the energetic asso- 
ciated efforts of the mercantile interest so far as the lines running east- 
ward are concerned, and the same benefit is expected to result from the 
influences brought to bear upon the southern roads. The Mississippi 
Eiver remained open during the year up to December 3, and steamer 
freights were reduced to a point which threatened at times to ruin the 
river-carrying trade. These are some of the changes to which may be 
attributed the great enhancement of the flour and grain trade in 1876. 

Flaur. — The flour trade shows a decline in all its branches. The 
receipts from other points were 1,071,434 barrels, a reduction of 228,047 
barrels compared with 1875 ; 1,441,944 barrels were manufactured, or 
42,877 barrels less than the previous year ; 254,596 barrels were shipped 
by Saint Louis merchants from country mills direct to eastern markets, 
or 50,125 barrels less than in 1875. The total number of barrels thus 
received, manufactured, and shipped was 2,767,974, a decline of 321,949 
btu'rels compared with 1875. 

The decline in the receipts is greatest in the spriug-wheat brands from 
the North. This is supposed to be due to the general adoption of the 
"new process" in the northwestern spring-wheat region, especially to 
the west of the Mississippi River. The receipts of this class of flour 
amounted to only 65,958 barrels in 1876, against 142,393 barrels in 1875. 
To a great extent, however, this falling off was compensated by an 
increase in the receipts of brands made of low-grade and rejected winter- 
wheat. The receipts from Ohio, Indiana, and Illinois also declined, on 
aooonnt of the short crops in those States and the inferior quality of the 
wheat harvested. Receipts by the southern roads also declined, but 
those from the West slightly increased. 

The falling off in city manufacture is largely due to the destruction by 
fire of the Anchor Mills, the largest in the city, which in 1875 pro- 
duced 186,867 barrels. These mills were not rebuilt till the close of the 
year. There are now in the city twenty-five flouring-mills, with an 
aggregate capacity for the production of 10,350 barrels per day, or 
3,^19,550 per annum. Allowing each mill sixty days in each year for 
repairs, the milling capacity of Saint Louis may be approximately 
stated at 2.500,000 barrels per annum. Less than half this capacity 
was used during 1876, for a vaiiety of reasons. The wheat-crop of 
1875 was injured before and after harvest by incessant rains in the wheat 
region tributary to Saint Louis manufacture. Business depression also 
restricted trade to an unusual degree during the first half of 1876, and 
produced very unsatisfactory results. But the crop of 1876, constituting 
the greater part of the wheat ground in the latter half of the year, was 
of excellent quality and secured in good order, but heavy rains left the 
wheat marketed in the earlier part of the .reason too tough for good 
pending, except at the rate of two-thirds the usual daily production. 
The flour produced during this period of enforced slow grinding proved 
to be of excellent quality, which induced large purchases by eastern 
dealers, especially in New England. Toward the close of the year it 
was not unusual to find the product of both city and country mills sold 
ahead for two to four weeks. This demand, in part, resulted from the 
threatening aspects of the European eastern question and the proba- 
bilities tliat ouly the sword could disentangle its complications. But in 
Kovember eastward railroad freights made a rapid advance, which 
^auieed a corresponding advance in prices and a consequent decline in 
purchases. Several causes conspired at the close of the year to enhance 
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the price of wheat, and the shriDkiDg of the margin of mannfiBUstaimg 
profit caused the mills to i*educe their product. The same cuaei 
operated to reduce the amonnt shipped directly from coontoy milbl); 
Saint Loais dealers. The stock on hand January 1, 1876, and left onr 
from 1875, was 161,880 barrels, making the whole amoont lumdhd 
during the year 2,929,854 barrels. Of the shipments, 2,217,678 bamb 
were direct from the city and 254,596 barrels from coantry points ai 
before stated ; 319,898 barrels were taken for city consnmptaon, leanng 
on hand, December 31, 137,782 barrels. Of the.sbipments, 1,20S,1SO bl^ 
rels were sent southward, against 1,440,680 in 1875, and 978,680 eartwaid. 
against 1,006,475 the previous year ; down-river steamers took 788^ 
barrels and up-river steamers 46,881. The heaviest railroad- ahipHNBt, 
by the Indianapolis and Saint Louis Bailroad, was 368,980 baxnlBf u 
aggregate nearly equaled by the Saint Louis, Iron Monntidn and Boofr 
ern, and by the Chicago, Alton and Saint Louis Bead. In spite of tte 
diminution in receipts and manufactures, the trade was nnnsnally Hti^ 
factory both to millers and traders. The redaction is bc^ved to be 
only temporary, while the business has been placed on a more profltabb 
basis than in former years. An increased manufacture in years to cone 
is confidently predicted. 

The total amount of tiour handled by Saint Louis millers and dedan 
during the last eight years was as follows : 
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2,677,007 
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3,300,366 
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2,172,701 


2,«76,5ii5 


2,506,215 


2,961,790 


S,480.877 
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The stocks of flour left in store at the close of each of the last dsfV 
years were as follows: 18G6, 53,678 barrels; 1867, 52,690 barrels: UN, 
51,686 barrels 5 1869, 70,321 barrels ; 1870, 88,126 barrels ; 1871, ISIJM 
barrels ; 1872, 132,302 barrels ; 1873, 58,848 barrels ; 1874, 117,2ffiL btf" 
rels ; 1875, 161,880 barrels ; 1876, 137,782 barrels. 

Tbese figures show that while the operations in flour have not TCiT 
greatly varied in volume, the amount manufactured has steaffll 
increased. Over two-thirds of the wheat received at Saint Louis u 
ground by her own mills. SUe still retains unimpaired her ascendeiMV 
as the greatest flour-mauulactiiring center in the world. 

The prices of flour were remarkably uniform during the year. TUnisr 

family opened at $6.50 to $7.50, and closed the year about the same, readh* 

ng a maximum of $7 to $8 in April, and falling to $6 ^ $6^ in Sep* 

.ember. Extra opened at $4.25 ^ $4.50 and closed at $4.60 9 lUOL 

Tt fell to $3.10 fa> $3.00 iu June, and rose gradually to its madmnm at 

he close of the year. 

Wluiat — ^The trade in wheat shows a marked increase, the leedpil 
-taring 1876 being 8,037,574 bushels, against 7,604,265 bushels in VSO. 
Saint Louis merchants also shipped direct from country points 64^900 
>ushels. There were left over from 1875 772,866 bushels, making a total 
landled during the year of 8,874,790 bushels. Of this aggregltoi 
^,630,007 bushels were shipped direct to other points, 64,350lnuuidi 
rnm Doints outsldc the city, and 5,669,477 bushels ground by the d^ 
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mills into floar, leaving a surplus at the close of tbo year of 510,956 
bushels. The supply of wheat from the West shows a marked increase. 
The supply fix)m that quarter rose from 2,830,707 bushels in 1875 to 
3,862,346 in 1876. From the South receipts fell off about 700,000 bushels, 
and from Southern DUnois and points on the Ohio Biver about* 100,000 
bushels. But from railroads running through fTorthern and Central 
Illinois the receipts increased from 1,104,273 bushels to 1,613,048. The 
east and west zone, of which Saint Louis maybe called thecenter, greatly 
increased its contributions, while the territory to the north and south 
fell Qff. The crop of 1875 in Missouri fell short of its predecessor, being 
11,160,000 bushels, against 15,385,000 in 1874. The crop of 1875 was 
saved in poor condition, but that of 1876, covering the receipts of the last 
half of the year, was generally satisfactory, though the proportion of 
No. 2 wheat was smaller than was anticipated at harvest. The export 
demand was unusually great, causing a shipment of 2,630,007 bushels. 
or about 60 per cent, greater than in 1875. The city mills converted 
into flour 5,669,477 bushels. Over half the shipments were by the To- 
ledo, Wabash and Western Bailroad, and less than 200,000 bushels, 
north and south, by river. 

The market for red winter-wheat No. 2 opened January 3 at $1.41} 
® $1.42 per bushel. It gradually declined, with a few feeble reactions, 
to $1.38 ^ $L39 at the close of the year. No. 3 opened at $1.27, and 
went down to 95 cents in July, but rallied slowly, reaching $1.33} ® 
$1.34 at the end of the year. 

Cam. — ^The great increase in the grain trade is found in corn, of which 
the receipts in 1876 were 15,249,909 bushels, against 6,710,263 bushels in 
1875, and 6,991,677 bushels in 1874. This increase was mostly by the 
western railroads and the Missouri Biver, which together brought 
12,095,646 bushels in 1876, against 2,337,342 bushels in 1875. The Mis- 
souri, Kansas and Texas l^ilroad increased its freight from 18,407 
bushels in 1875 to 1,147,390 bushels in 1876. The receipts by eastern 
railroads and the Illinois Biver fell off 1,274,350, while the nortiiem 
lines of rail and river declined over a million bushels. .Besides the city 
receipts, the amount shipped by Saint Louis dealers direct from points 
in the country amounted to 6iS7,447 bushels. There were from 1875 
412,598 bushels, making the total amount handled during the year 
16,349^964 bushels. Of this aggregate 12,728,849 bushels were shipped 
to vanous points^ the leading lines of shipment being the Ohio and Mis- 
sissippi Bailroad, which took 4,133,057 bushels : the Toledo, Wabash 
and Western road taking 2,865,798 bushels ; the J^ew Orleans steamers 
taking 2,379,982 bushels ; the Lidianapolis and Saint Louis road taking 
1,662,905 bushels, &c. The city nulls ground into corn-meal 1,711,812 
bushels, and other branches of local consumption absorbed 668,774 
bushels, leaving a surplus at the end of the year of 553,072 bushels. 
The corn-crop of Missouri in 1875 was very large, being estimated at 
128,000,000 bushels, having been a comparative failure in 1874. The 
corn-meal manufactured amounted to 427,953 barrels in 1876 ; 480,557, 
in 1875; 451,577, in 1874; 422,534, in 1873; 264,722, in 1872; 213,418, 
in 1871 ; 165,231, in 1870 ; and 107,877, in 1869. This branch of manu- 
facture, though exhibiting some diminution of results in the last year, 
is regarded as on the advance in real prosperity, and as promising a con- 
siderable enlargement in the years to come. Of hominy and corn-grits, 
the mills turned out 19,004 barrels in 1876 ; 19,631, in 1875 ; 20,488, in 
1874 : 26,573, in 1873 ; 13,109, in 1872 ; 12,615, in 1871; 13,002, in 1870 : 
and 8)910, in 1871. The receipts of corn-meal from without amounted 
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in 187G to 17,7(>S bands, beiii^ about half of tlio receipts of 1874 and 
oue-tliir<l of llioso of 1S7L\ Tills trade isrtceliuiiig. 

Corn >i(). li mixed uju^ned on the lid of January at 37^ ® 38^ cents; 
rose to it!$ liiaxiiiuini (flotations, 4«Sj: ^ 4iS^ cents, iu April, and Uieo, 
with .SOUK.' ilnctiKiiioiis, Ml U> 30 ^ o[>^ ocuts at tliO clotte of the year. 
Corn-ni(;aI, city i;iIn*diiiHl, rai;ged with little variatiou during theyeai 
iVoin 8iM(> to §2.5') per barrel. 

Oats. — The oats trade 8ho?rs a eonsiderable decline in 1876, tbe 
receipts bein^^ only 3,CG(»,011i bushels, against 5,000,850 bushels iu 187& 
There >Yere also shipped direct from couutiy points 8,3G0 bushels; tbe 
surplus loll over from 1875 was 89,078 bashels, makiug tbo total anioimt 
handled during the year ;>,758,350 bushels. Of this amount 1,932,982 
bushels were siiipped abroad, 1,GG2,805 were taken for local conaim^ 
tion, and 154,:i0i* were left over at the close of the year. The deoreaae n 
receipts was found mostly in the North and West; eastern and southca 
supplies were slightly in advance of last year. Nearly all the expoito 
went South, only 107,20G bushelK being sent eastward. The crop of 
1875 was light in quantity and weight throughout the West^ and Tfgj 
unsatisfactory to both buyers and sellers. 

Prices showed no great iluctufitions ; No. 2 mixed opening at 3i(0 
35 cents at the beginning of the year and closing at 32^ ® 33 centSi witk 
a fall to 29 cents about the end of July. 

Eye. — The receipts of rye were 399,820 bushels, against 276,200 in 
1875. There were also shipped from iK)ints in the country 345 boahdii 
Adding 20,589 bushels, the surplus remaining over from 1875, the total 
amount handlcfl was 420,700 bushels. Of this amount 304,192 boiAdl 
were shipped to other points, and 71,209 were ground in the dty miUi^ 
leaving a surplus at the close of the year of 50,954 bu^els. Of lye 
flour there were manufactured iu Saint Louis 23,310 bao^rels in 1876^ 
19,303 in 1875, 21,432 in 1874, 19,475 in 1873, 14,000 in 18?2, 19,307 in 
1871, 8,558 in 1870, and about 15,000 in 1809. Prices of xye Ha 3 
opened at the beginning of the year at 07 cents per bn^el and dofled 
at 70^ cents, the lowest point being 59 cents, in July and August. Bf e- 
flour was very uniform in price, being quoted at $4.25 ® $4.75 per btf* 
rel on the 1st of January, and ^4.50 ^ $5 on the Ist of December; the 
minimum, $4 ® $4.60, was during July and August 

Barley. — ^The barley trade was larger than during any previooa yeVi 
the receipts reaching 1,492,985 bnshels. The surplus left over fion 
1875 was 117,815 bushels, making the total amount handled dating the 
year !.<> 10,800. The receipts were considerably iu advance of those cf 
1875, which were 1,175,337 bushels. Of the receipts 223,680 boshflb 
were shii>pcd to other points, and 1,187,434 bushels taken for dty eoD- 
sumption, leaving a suri)lus at the end of the year of 199,686 boshetai 
Of the receipts 493,845 bushels were from the North, being grown 
mostly in Minnesota; 458,783 bnshels were brought from the £ti8t|* 
small proportion coming from Canada ; a littlo came up the Missiau^ 
and 441,710 bushels from the West. The receipts from Minnesota, Mil 
■u quantity and qualit}', surpassed those of any former year, eyoell'ng 
^ven the Canada barley. The fair weather of October and good prices 
>ronipted the farmers to market their stocks with great freedom. 
brewers also purchased large supplies for storage, filling their biu 
almost to their utmost capacity. This caused a slack demand after 
"November 1 for all inferior grades. The crops of Kansas were abun- 
dant, but of inferior quality. Iowa barley was scarce and poor. Infhe 
^atter part of September Texas sent some good winter-barl0y to this 
«T^«iriret California barley was of better quality and lower prioa than 
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in 1875. The amount of beer manufactured was 477,123 barrels, and of 
ale 1,990 barrels. 

The Hour and grain movements at Saint Louis for tlio last five years 
were as follows: 



Prod acts. 
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I 



1674. 



IFlouT barrels 

Wheat bosbela 
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12,667,3-i3 

7,858,299 

5,359,853 

356,580 

1,156,615 



13,741,361 
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' 3,215.906 

206,652 
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6, 991, 677 

34,595 
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288,743 
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30,811,884 



Shipments. 



2.961,760 
1,938.841 
4,148.556 
• 402,871 
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3,007,663 
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1875. 
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6,710,963 
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6,837,067 

5,006,890 
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2,480,877 
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32,330,733 



1876. 
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1,071,434 

8,037,574 

15^249,909 

17, 768 



13,394.744 
15^320,961 

3,660,912 
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13,717,897 
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304,192 
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SAN FRANCISCO. 



Flour. — ^The flour trade and mannfticture of San Francisco has rapidly 
increased during the last few years. The receipts of the calendar year 
1876 were 6G0,881 barrels, against 513,586 barrels in 1875. The barrel 
on the Pacific slope contains 2 centals, or 200 pounds, 4 pounds larger 
than the barrel used on the Atlantic slope or in the Mississippi Valley. 
The exports by sea for 1876 were 508,143 barrels, the declared value of 
which was $2,560,759 ; the export of 1875 was 497,163 barrels, valued at 
$2,476,151. il^rom the way in which the statistical records are kept, it 
will be easier to give the receipts and exports by '^ harvest years" than 
by calendar years. The harvest year closes June 30 of each calendar 
year, beginning with July 1 of the preceding year. A consolidated 
statement of the receipts and exports of flour and wheat will be found 
below. 

Flour in the San Francisco market is arranged mostly in three grades : 
superfine, extra-superfine, and family. Superfine and lower grades are 
the staple export to China, Japan, and the Pacific islands. Different 
grades of oxtra-superfine are sent to England and to Central and South 
America. Family flour, especially its finer grades up to " gil^edged," 
is mostly taken for home consumption and for export to the United 
Kingdom. Of the 508,143 barrels exported during the calendar year 
1876} 213,621 barrels went to England against 254,066 barrels in 1876 ; 
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2G7,45C in 1874, 245,708 in 1873, and 0,091 in 1872. This direct B 
export lias rapidl3' increased, and promises to become a pe 
feature of the trade. China and Japan took 192,104 barrels m uxo^ 
121,174 in 1875, 144,188 in 1874, 135,457 in 1873, and 115,058 in ISa 
These are the largest items of export. The coast-trade to New Yorl 
nearly ceased, only 520 barrels having been sent by that ronte, oj 
11,215 in 1873. In the local terminology of the market, 2^ew xon, 
Great Britain, and Australia are designated as casoal, and other corn- 
tries as regular, customers. In 187G the casuals took 220,415 barrels, and 
the regulars 287,728 ; in 1875 the casuals took 263,118, and the regohn 
234,035 ; in 1872 the casuals took only 31,238 barrels, while the i^oba 
took 215,850 barrels. The subsequent equalization of the figaies dum 
a tendency of some of the casuals, especially Great Britain, to beooM 
regular customers. 

The prices of flour during 187G were remarkably uniform ; qaotatioM 
of superfine made at the beginning of each month ranged from 94 to |5 
])er barrel ; extra-superfine, from $4.50 to $5.50 ; flEunily and £an<7, from 
$5 to $0.50, the maximum being in May and the minimnm during tke 
last four months of the year. The <' gilt-edged^ flour, made l^ tke 
Golden Age, Golden Gate, and Yallejo Starr Mills, ranged ftom |7 to 
$7.50 per barrel. It should be remembered that on the Padfic ooiiit 
business is regulated by the specie standard, and the above prioes rep- 
resent gold values. 

WJieat — ^The California wheat-crop of 187G was the largest ever ndied 
in the State, being estimated by local authorities at 22,000,000 oentahi 
or over 30,000,000 bushels. The season, on the whole, was fiEivoraUe to 
shippers, the immense crop having attracted a large number of sh^ 
for its transportation. The receipts at San Francisco during twentiy- 
one and a half harvest years will be found below. 

The receipts of the calendar year 1876 were 10,636,846 centatai or 
17,726,076 bushels. Yet of this immense supply there were left 'over in 
the State at the close of the year only 3,640,727 centals, or 6,067,868 
bushels, equal to only one- sixth of the crop of 1876 ; a considerable pof- 
tion of this surplus was Oregon wheat. The delay of the regalar win- 
ter rains at the close of the year caused the impression of a shert crop 
in 1877, and to a considerable degree maintained the tone of prictty 
which had been raised by the prospect of a general European Wtft 
Low freights also enhanced the shipping demand, and the P^Acooait 
farmers disposed of their immense yield at very good prices. The iiuv- 
ket opened in January at $1.95 to $2 per cental, but began to dedinein 
the spring, reaching $1.00 to $1.05 in July, the new crop bringing oid|f 
$1.50 to $1.57^. In September these rates began to advance, reaohmg 
by the end or the year $2.15 to $2.25. The quantity sold for shipment 
(luring the year was 11,000,000 centals, or over 18,000,000 bushels. 99i9 
special feature of the trade was the immense shipment to Bniope; Bn- 
gland took over 15,000,000 bushels, Belgium nearly 1,000,000, Fnnee 
over 250,000. 

Com.— The receipts of 1876 were 214,215 centals, or 357,025 bosheta, 
igainst 101,213 centals, or 268,088 bushels, in 1875. This cereal is hot 
>f limited growth on the Pacific coast. The crop of 1876 was nnnsoallf 
arge and prices fell in consequence as low as $1 per cental, but lOse 
Again to $1.17J to $1.25 before the close of the year. 

Bye. — This grain is also of limited culture on the Pacific coast. The 
receipts at San Francisco during 1876 were 20,184 centals, or 33,640 
>nphels, against 16,423 centals, or 27,372 bushels, in 1875. The market 
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in Jaly at (1^ to $1.52 per cental, and closed in December at 
10 $1^. 

(.—The receipts of oats in 1876 were 344,972 centals, or 574,953 
Is, against 346,898 centals, or 578,163 bnshels, in 1875. The mar- 
Jaly, with the advent of tiie new crop, was weak, closing at $1.20 
rdper cental, having reached $1.50® $1.85 in Angnst. With snb- 
It flnctaations, the year closed with quotations at $2.05 /S $2.50. 
ley. — 'Jhia crop ranks next to wheat in the San Francisco graiD- 
as it does in the cereal production of California. The crop of 

is the largest ever raised in the State ; its abnndance ran down 

to an nnprecedentedly low flgore. The receipts of 1876 were 
)53 centals, or 3,179,922 boshels, against 1,023,471 centals, or 
785 bushels, in 1875, The receipts were nearly donble and the 

its more than donble those of the previous year. Toward the 
u the year there was a rise in prices, which-partially compensated 
w rates previously prevailing. California brewing-barley is now 
^ to all parts of the civilized world, and the growing demand has 
barley-growiDg one of the most promising agricultural industries 
Pacific coast. The market opened in July at 90 cents percental, 
osed in December at $1.15 <S> $1.40, having bad several reactions 
; the intervening months. The exports of 1870 amoncted to 
>7 centals, or 586,478 bnshels, against 126,183 centals, or 210,313 
Is, in 1875. Of the exports, 124,446 centals, or 207,408 bushels, 
Knt t* foreign counfaries, 179,139 centals, or 293,565 bushels, to 
fork by sea, and the remainder eastward by rail. The declared 
of the shipments for 1876 was $414,481, against $215,934 in 1875. 
receipts and maritime exports of floor, wheat, oats, and barley 
jnty-one and a half harvest years were as follows: 
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RECAPIHTLATIOH. 
The c<>uii>arativc rocciptm and BbipmeDts of donr aod grain at the 
foregoing points may l>u tabulated as foUowH: 
Flour, iarrelB. 



Ullica. 


.««. 


1878. 


int 


necci)il& 




Kcwlfl.. 




EoeelpU. 


Shl)-^ 


».wVi«-k-.- 


'■S:S 

■■ss 

1.2a, B33 


113, «W 
410, Mil 

U7,IMd 


■^860 

^ 4tr7! ant 
i;B9B,tS7 


1,855,331 

ui.aei 

539 860 

WW, 820 

B. 301 490 


jss-s 

Mi 


'S: 




Iluliiawn 


.ii 








'SS 




' 












,™. 


im. 




BMOlpte. 




Boodpu. 


SU^ 


V 




■■sss 

lis 

4117,16) 


'ii 

^»5Mn 
a,ofla,8« 

1. 071. 431 


"."iJJI 

1 





















te7G,"ti>t,44l,!)44i>arraIs. 
1 Bamli oouuln d cvntkla, « 



M ponnde, «wih. Tlw ablpmaDta ot Has FraadMO imCIiidt n 



cuius. 


.™. 


IS7J, 


1874. 


B«.lpt* 




Rtcelpla. 


ShlpmenU. 


RtKWiptll. 


»- 


SS'J"!'.::--.::::::::::::: 


7flam 

1!!.TM,I4I 

13, el B, 999 

8:oo7;»a7 


13,9W,39D 

iM.isa 

413, 7«1 
^005 

3X3.406 

i3.im.a4fl 

11,FT0,5T5 
918,417 

io.iie.wi 


35,!a8,R70 

sSss 

BW, 4M 
!fl,iWe,M9 
S8,4ST.S37 




41,817,119 
m, 784,0*2 


^SS 


HlllilUD^ 


i 




S',rS,t:;;::::-::::::;- 










c... 


18TS. 


len. 


BMdptlU 




RenJpU. 


Sh^ontL 




Hin.4,M8 
1,035,109 

^9Kl,«)o 

i400KO 
1.113,388 

7,eot;«J 


sa,ia3,ffl3 
3,mps4 

2,«M,4» 

fioo.e*! 

3a.tM,3«0 

U3«».3M 


4. Si 000 
3, 015, 347 
1,D3>1,D5Z 
18.374, OM 

n. 798,078 


1I,3SS.>U 

irtlm 
i.wg.7M 

Hi 
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Wheat, including Jlour, reduced to bmkela. 



Citie* 


1^. 


1813. 


IBT*. 




SUpmfDU. 


BoxipCi. 


SMpnuiDM. 


:iMripM. 


ShipDieuU. 








aa,!!!«,™ 


III 


(!i.9(n,-a!D 

tn,'ou,ed0 

43, ma. HIT 

Ki,Bri,tii 


4s,e.^&.3a(^ 










i'SS'S 








gs;:;;;:;;;;;;;i;;- 


33.3«S.ST5 




iMOaliHS 














IBTS. 


IBIfl. 




R«»lpu. 


SblpmeDlii. 


BeoBipU. 






S3,KU, 433 
l>;a!M;S69 


35, 903, DBS 

13, sub; ess 

14,991,146 


41.300.483 

4:sSjTn 

50,528; D8l 


33,988,210 
1.443,380 












15|8Ba.flI9 






10.153, DM 







if«celpl<. SliIpiDBn 

0,938 ^,esa^M» 

0.1H l,m3,WB 
I7,3S0 3,4(11^473 
15.403 ft 137,1135 



Kcoelplo. Sbipments. 



Kcoclpts. Bhlpmentii. 



94,5T<^34S I 15,410.757 I 



m tt,-iM. 843 : 

n > it7,»a 
n\ ^aeo,gls 



658,718 

3^701814 

08.563 

4,l<ik95« 



lork... 



13,955,52 
1,551.77. 

4.801.580 : 



18,341,1; 

MB.GI 
0,710,283 



1B,8TT.351 
4.531,941 
IS,TB0,a91 
B0.t63.7M 



48,088.840 

7Ba,4.'- 

15,943.DI 



?U8 BEPOBT OF THE COUHI8810KEB OF AaBICULTDBE, 
Oatt, bushels. 
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Eeodpt*. 
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Shipment B. 
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Sbipnnk 
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Si 


138,508 


'IiStS 

1,411,138 


mot 






33. BOO 
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ID,X;tl,IM 
1. 160, 450 


LOT,* 

■■■5S 
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■- 
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SbipmanU. 


R««lpt^ 




BMtlpU. 
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Sarley, butheU. 
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AU graiju, including Jlour, reduced to biaiheU. 
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LIVE-STOCK MARKETS. 

HEW TOBK. 

Hie trade of 1876 waa not satisfactory eitlier to 'western shippers or to 
olesale batchers in the city, several of the latter having been corn- 
led to suspend operations during tiie year. The eaasea of disturbance 
re not beea abated, nor have apprehensions of fatnxe trouble beea 
11 A 



810 



REPORT OF THE COMMISSIONER OF AQBICULTURK. 



allayed by the deyelopments of the year. What is called the ^ 
process " is still operative to a serioas extent. This proo 
selling to obtain money to pay for previous purchases. '±ne soua k 
stantial men of the market are demanding an abatement of this noii lA 
The abuses of the credit system have been felt in this market, oonB 
ably affecting the normal relations of the trade. It is hoped that in 
regular development of business these abuses will disappear. By i 
of refrigerating-steamers transporting slaughtered animals, a 
crease of the export trade has been secured, thus enlarging t 
for live stock at this point. The receipts of all classes of anioiais « 
1876 shows increase, except milch-cows and swine. The steady 
sion of the trade within ten years, and especially since the close m 
civil war, still continues to be one of its marked features. 

The receipts of different kinds of farm-animals for the past uiueyeail 
are shown in the following table : 



AniDials. 



Beeves 

Cows . . 
Calves 
Sheep .. 
Swine . . 



1868. 



303, 101 
r>, 3.-J 



18C9. 



325, 701 
4, KW 
9:{, I»H4 



1870. 



356, 02r) 
5, a'iO 
116, 457 



1, 400, <;23!l, 479, 5(53 1, 4G3, 87S 
976,5111 001,308; 809,625 



1871. 



380,934 

4,016 

li.M,937 



1872. 



1873L 



425. 275 442, 744 

5, 0P9 4. 701 

115. IW 11«,015 



1874. 



454.033 
3,676 



1075. 



433,000 
S.OM 



1. 3J1, 97.-; 1, l':9, 518 1, 2(»6, 715 1. 165, 353 1, 838; SSOlL 
1, 3:M, 49? 1, 922, 777J1, 9r5, 399 1, 774, 



898,1. 338,54111; Stm 



104,7191 IIT, 



T 



im 



^^M* 



Cattle. — ^The receipts of 1870 show an increase of 24,216, but this dam 
not fully indicate the increatsed beef consumption, as the receipts of 
dressed beef from the West have also greatly enlarj^cd. An important 
export trade in dressed beef, which was inaugurated during 1875, htt 
grown to unexpected proportions. Eefrigcrating-steamers have beet 
Htted up, and toward the close of the year averaged 1,000 carcasses per 
week from New York and half as many from Philadelphia. The Mai 
number shipped from New York during the year was 22,500, the week^ 
average at the beginning of the year being much smaller than at ill 
close. If this number had been thrown on the home-consumptioa marfcati 
it would have created great disturbance, by increasing the sappliil 
beyond the utmost limits of the demand. The average price of been 
of all grades during the year was $9.95 per cental, or $1.25 less than tko 
average of 1875. Prices reached their maximum in January, but deciinrf 
gradually till May, when a reaction began, but it was again followed bf 
depression. The arrival of holiday stock at the close of the year earned 
a steady enhancement. The January range of prices was $7.50 to ilSit 
per cental, and the average $10.70; February range, $7.60 to*$13.G0^ 
average $10.25; Marchrange, $8.25 io$ 13, average $10.25; April raofe 
$8.25 to $13, average $9.94; May range, $7.50 to $12, average $M6J 
June range, $7 to 811, average $9.50 ; July range, $7,50 to 811, avv- 
ige $9.00; August range, $0.25 to $10.50, average $9.14; SeptemlMr 
range, $0.50 to $11.25, average $9.43 ; October range, $6.75 to .UL 
vverago $8,96; November range, $0.75 to $11, average $9.51; Deoeif 
ler range, $7 to $12.50, average $9.55. Milch-cows fell off 1,06? from the 
number marketed during the previous year. The shipment of milk ftom 
lie interior, either fresh or artificially condensed, is superseding thenae 
»^' cows in the city, which, in too many cases, are fed upon digtillflrr 
^aops, and produce an unhealthy and even poisonous milk. This branch 
fi the cattle trade has been for some years declining. Prices have a 
omparatively narrow range. Calves were marketed in large nambn^ 
^he increase over the preceding year being 8,014. The figures ii|4te 
Above table show only the live calves sent to this market. A Uafl 
^Mmb^r of dressed carcasses are also imported, adding very mateduvtt 
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the amount of veal marketed. The veal trade is azmnally increaamf , 
but the ^applies are almost eDtirely for city consami^tion. The greatest 
supply is during May and Jane, when the prices run lowest. At the 
opening of 187(> prices ranged from $4 to $10.50 per cental, but gradu- 
ally fell to $3.50 '2) $7 during the midsummer, after which a gradual 
rise was noted, which continued till the end of the year, the closing 
qnotations being $4 ^ $9.50. 

Cattle products. — Barreled beef: Receipts, 103,205 barrels and tierces, 
against 45,506 in 1875 ; exports, 119,778 barrels and tierces, against 
8(>,8.si. Butter : Receipts, 1,300,475 packages, against 1,084,309 in 1875 ; 
e^l)orts, 107,151 centals, against 42,341 in 1875. Clieese: Receipts, 
2,184,288 packages, against 2,:>21,705 in 1875 ; exports, 049,656 centals, 
against 921,137 in 1875. Talloio : Receipts, 67,448 paijkages, against 
26,779 in 1875 ; exports, 585,636 centals, against 414,309 in 1875. 

Sheep. — The number of sheep and lambs marketed during 1876 was 
1,217,820, an increase of 19,290 over 1875. Sheep in the New York 
market have two elements of value, one in the weight and market-price 
of their fleeces, and one in the quantity of mutton in the carcass. 
Daring the early i)art of the year, when wool was low and of dull sale, 
sheep were not very profitable stock for dealers or producers. The mut- 
ton demand seemed to be subject to very rigid limitations, so that when 
a surplus was thrown upon the market it could not be easily disposed 
of by any ordinary reduction of prices. Lambs are usually marketed 
about the middle of April, the first arrivals being sold at 15 cents per 
pound, or, without weighing, at $8 or $9 per head. The arrivals of full- 
grown sheep are unshoni up to May 1, after which they are mostly de- 
nuded of wool. In 1876 prices during the first four mouths ranged from 
$4 to $8.50 per cental. They then began to decline, ranging daring sum- 
mer and fall from $3.50 to $6.50, and closing the year at $4 ^ $7.50. 
An attempt was made in a small way to create a demand for American 
mutton in the British markets. The refrigeratingsteamers engaged in 
the beef export began toward the close of the year to stow sheep car- 
casses in the smaller spaces of the cooling-rooms, and thus about 
2,000 dressed sheep were sent across the water. In this way it is hope<l 
that a considerable mutton export will be inaugurated, which may grow 
into a |)ermanent trade. The sheep traffic during the year was, on the 
whole, quite unsatisfactory. 

Sheep products, — Wool: The receipts of wool during 1876 were as fol- 
lows: Foreign carpet, 40,110 bales, equal to 16,221,842 jiounds ; foreign 
clothing, 3,188 bales, equal to 1,511,817 pounds; California, 27,494 bales, 
equal to 15,121,700 pounds; Texas, 11,451 bales, equal to 3,435,300 
pounds; New Orleans, 21,431 bales, equal to 6,429,300 pounds; other 
southern, 1,454 bales, equal to 541,200 pounds; interior and western, 
10,181 bales, equal to 3,836,200 jmunds; total, 124,309 bales, eqnal to 
47,007,459 pounds; total for 1875, 129,335 bales, equal to 49,924.216 
pounds ; total for 1874, 123,246 bales, equal to 40,583,881 pounds. The 
exports are insignificant. The stock left over at the close of 1876 was 
7,012,000 pounds ; of which 1,108,000 pounds were foreign, and the re- 
mainder domestic. 

iswine. — ^The swine trade, during 1876, continued to manifest the same 
declining tendencies which had characterized it during 1875. The total 
number marketed was 1,282,171, a decrease of 106,370. For many years 
the number of marketed animals showed a tendency to increase, reach- 
ing the maximum, 1,985,389, in 1873; each subsequent ye<ar has pre- 
sented a falling off. The preparation of hog products for foreign ship- 
ment has been annually prosecuted on an increasing scale at various 
points in the West, especially Chicago, interfering with the live-hog trade 
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of ^ew York. An increasing trade in dressed carcasses, however, 
some measure compensates tbe decline. Prices ruled at $9.25 ® $lLoi 
during: the first four months of the year, and subsequently fell to iGifiO 
^ $7.75 in October. The closing quotation of the year -was $8 <2) $8& 

PHILADELPHIA. 

The receipts of all kinds of farm-animals at Philadelphia dorlDg 1871 
were in advance of the figures of 1875. This increased supply vai 
doubtless caused in part by the increased demand for fresh meat created 
by the great Centennial Exposition ; but the increased permanent pop- 
ulation of the city and of its suburban towns requires a corresponding cq* 
largement of the supply of animal-food. The market was mostly one of 
consumptioo ; comparatively few of the receipts were for transmissiOHto 
other markets. The facilitiesfor handliuglivestockatthispointhaveben 
greatly enhanced within a year or two. The West Philadelphia stod- 
yards have been fitted up in a style of accommodation equal to any in fl» 
country. The North Philadelphia Stock-yard, on the line of the Nortii 
Pennsylvania Eailroad, was started during 187G, and before the yev 
closed the sales had attained the figures of 1,000 head of cattle, 1^ 
sheep, and 900 hogs per week. The supplies of western cattle ^ran 
larger than in 1875. Cattle from Texas were received in increaaed 
numbers and of greatly improved quality. The number of beef-cattto 
received was 178,000 head, against 141,000 head in 1875. Prices nded 
low throughout the year; prime beeves opened at 87.12^^ $7.60 per 
cental on the 1st day of January, and on the 1st day of December, wers 
quoted at $0.12 j ^ $6.50, the minimum, $5.75 ^ $6.25, being ontbi l8t 
of October ; fair to good beeves opened at $5.50 ^ $7 and closed at 
$5.12^ ^ $6, reaching as low as $4.02^ ^ $5.50 on the 1st day of Octo- 
ber ;; common stock averaged about $3.50 ^ $5.50. The reodpts of 
cows were 12,750, against 11,830 in 1875 and 18,010 in 1874. Sheep 
were in increased numbers, the receipts beiug 548,850 head, againet 
491,500 in 1875. Prices opened moderately and closed very low, rang* 
ing from $4.50 ^ $8 per cental in January to $1 ^ $5.75 in November 
and December. Of hogs, 289,900 were received during 1876, agaiitft 
243,300 in 1875. Prices of these animals were £flso low, falling fit)m $U 
^ $12 per cental iu January to $7 ^ $8 in December, with a maxunom 
of $12.50 ® $13.75 in April. 

The receipts of diiferent kinds of farm-animals during thirteen yean 
were as follows : 



Years. 



1864 

1805 

666 

.867 

''868 

.869 

1870 

1871 

872 

^<73 

874 

875 



Beeves. 



Cows. 



99,850 


7,920 


96,4.')0 


6, .')40 


100,500 


10,830 


90,1.N) 


11,464 


90.400 


9,314 


9I>,4S6 


8,085 


117,903 


8,835 


1U5, 3:J3 


11,150 


134, 850 


12.303 


165,860 


18,405 


1C7, 130 


18, 010 


141, 000 


11,830 


178, 800 


1^,750 



Sheep. 



895^000 
308,000 
513,000 
36d,500 
417,800 
536.500 
683,900 
790,s!00 
749,500 
756,750 
757,040 
491,600 
548,850 



SwlMi 




"^he later years show a large increase upon the earlier, though 1875 
t:ii oif from the very high figures of 1873 and 1874, in consequence ctf 
he general decline of trade resulting from the disastrous financial criu 
>f 1873. The number of cattle in 187G was greater than in any fbrmer 
^ear; the number of cows greater than any other year exoept 1872 and 
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1873 ; sheep, though increasiug, have not equaled the high figures of 
the first few years of this decade ; swine are also recovering their pre- 
vious high aggregates. 

BALTIMORE. 

Cattle. — ^The annual receipts of beef-cattle at Baltimore for the last 
ten calendar years were as follows : 18G7, 65,713 head ; 1868, 76,891 ; 
1869,91,000; 1870,89,021; 1871,88,386; 1872,92,292; 1873,94,664; 
1874, 130,946^ 1876, 113,379 ; 1876, 109,854. Of the receipts of 1876, 
the city and neighboring butchers took about 70,000 head ; a consider- 
able number were t^aken by farmers of the neighboring counties for stock 
cattle ; the residue were shipped eastward. The comparative prices per 
cental of all grades of cattle on the 16th of each month of the last three 
years were as follows : 



Months. 


1«74. 


1875. 


1876. 


JaziTiArv 


$4 00 to 16 50 
4 00 to 650 
4 50 to 75 
4 25 to 6 50 
4 37 to 6 75 
550 to 7 00 

4 50 to 650 

5 50 to 6 50 
4 50 to 6 00 
4 63 to 5 25 
4 75 to 6 50 
450 to 6 50 


$4 00 to 15 50 

4 00 to 525 

5 50 to 6 50 
5 50 to 6 50 

5 00 to 6 25 

6 00 to 7 00 
5 50 to 6 50 
5 00 to 6 00 

3 50 to 4 75 

4 00 to 5 25 
4 00 to 525 
3 87 to 4 75 


$4 00 to $5 25 
4 00 to 5 00 


Pobruary. ,^-^-. .................. .....^r.r......... 


Mitfch.."'. 


4 75 to 5 75 


ADril 


4 62 to 5 63 


IfAj _. 


4 50 to 5 50 


Jano ............................. .n...... .......... 


4 75 to 5 62 


July 


4 50 to 5 50 


AOflTlSt ..T. .......... 


3 75 to 4 75 


September. 


3 75 to 4 50 


October 


3 25 to 4 12 


Iforembor.. 


3 75 to 4 75 


Dooember .......................................... 


3 25 to 4 37 







Cattle products, — Butter, — No record of receipts has been kept. The 
supplies of ^'glades" butter were a fair average, and with a sharp com- 
petition among buyers, very good prices were obtained and but little 
was left over unsold. Eeceipts of good and fair stock have not been 
equal to the demand. Prime <' Glades" was quoted at 24 to 26 cents per 
X)onnd dnring the first eight months of 1876. Subsequently a slight 
flactoation was noted, but prices fell into their old routine. 

Cheese. — ^The market for cheese tended downward from January to 
September, but subsequently a sharp reaction was felt, causing an ad- 
vance of 4 cents per pound by the end of the year. For prime eastern 
factory, the year opened at 12^ ^2) 13^, declined to 10 J fS>ll\ in mid- 
Bommer, but rose in the middle *bf December to 14 fa> 16. Prime west- 
em factory ranged about 1 cent per pound lower all the year. 

Swine. — Receipts ©f hogs for seven calendar years : 1870, 300,000 
head; 1871,307,436; 1872,400,874; 1873,392,734; 1874,367,647; 1876, 
277,496 ; 1876, 247,462. The receipts of 1876 fell behind acbout 30,000, 
bat this is not to be wondered at, considering the unsatisfactory condi- 
tion of the hog trade throughout the country during a large part of the 
year. The entire receipts were required by the city butchers for home 
consumption. The prices per cental of live hogs on the 16th of each 
month for the past live years were as follows : 





1872. 


1873. 


1874. 


1875. 


1876. 


tTftira Arv ,-- 


|6 00 to 17 25 
6 50to 7 26 
6 50 to 7 25 
6 00 to C 75 
5 50 to 6 50 

5 75 to 6 25 

6 OOto 6 50 
6 50 to 7 25 
725 to 7 90 
6 50 to 7 00 
5 75 to 50 
5 OOto 5 50 


15 50 to 16 00 
G 25 to 6 85 
7 00 to 7 75 
7 50 to 850 
7 OOto 7 37 
6 25 to 725 

6 75 to 7 25 

7 25 to 7 50 

6 75 to 7 25 
600to 700 
5 25 to 6 00 

7 OOto 7 SO 


$7 50 to 17 87 
7 37 to 8 75 
7 00 to 7 87 
7 50 to 8 37 
700to 800 

7 SO to 8 25 

8 50 to 925 
8 00 to 10 50 

8 00 to 10 50 

9 50to 9 75 
825 to 9 00 
900to 950 


$9 25 to $9 75 

9 50 to 10 50 

9 25 to 10 00 

11 00 to 12 00 

10 00 to 11 50 

9 75 to 10 50 

9 50 to 10 50 

10 25 to 11 25 

10 00 to 11 50 

10 00 to 10 62 

9 50 to 10 25 

9 00 to 9 75 


$10 00 to $10 50 


Febnxarv 

ir»r«h ... -- 


10 00 to 10 75 

11 00 to 11 37 


Anril 


10 50 to 11 50 


sSy.:::::: 


9 75 to 10 75 


A«J 

JnnA. ___..._.... ■•.«...... 


8 50 to 9 00 


Jxiiv 


9 50 to 10 00 




9 00 to 9 75 




8 00 to 8 50 


Ostober 


8 00 to 8 75 




7 25 to 8 25 


Doomlrap 


7 00 to 7 75 
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Swine products, — Of western pork, produced mostly daring tbe vintBr 
packing season of 1874-'75, Baltimore received daring 1876 183^78,841 
pounds, against 140,000,000 in 1875, 124,000,000 in 1874, 111,568,000 in 
1873, and 100,000,000 in 1872. Of lard, the foreign exports of 1876 
amounted to 12,208,709 pounds, of which 6,055,039 went to Bremen, 
2,585,982 to Liverpool, 3,008,275 to South America, and 550,40S to the 
West Indies. Tiie total export of 1875 was 8,520,006 ; of 1874, ll,1294e»i 
of 1873, 11,596,004 ; of 1872, 12,622,649 5 of 1871, 4,876,760 j of 1870, 
1,791,360 ; of 1869, 1,864,140. Of bacon, the exports of 1876 amoantei 
to 5,482,000 pounds, against 1,130,210 pounds in 1875. Of barreled poifc, 
14,874 barrels were exported, against 17,864 in 1875. Prices of men 
pork opened at $21 ^ $21.25 in the middle of January, rose to $23 ii 
March, and gradually fell to $17.50 at the close of the year. 



CINCINNATI. 

Cattle, — The receipts of cattle during the commercial year ending 
August 31, 1876, were 243,503 head, an increase over the preceding 
twelve months of 16,053, or 7 per cent.; shipments, 98,322, a dediiMqi 
5,116 head, or nearly 5 per cent. The quality of the animals marketedi 
on the whole, was an improvement upon the previous year, bat diiriqj[ 
the summer an unusual amount of poor stock was offered for hometttt- 
sumption. The supplies of Texas cattle are constantly becoming mon 
abundant and of better quality, so that the better kinds of this fltsdk 
are gaining advantage over the medium grades of native cattle. The 
market was well supplied, and buyers ordinarily had very little difBcnllT 
in obtaining satisfactory terms. The United Railroads Stock-yardahtfe 
resulted in a great benefit to this trade, and buyers from distant locali- 
ties have been attracted. The trade of the Ohio Valley seems to be 
largely concentrating at this point. But while buyers have had am|ile 
reasons for satisfaction generally, sellers have found the business exceed* 
ingly dull and unsatisfactory, especially from early spring to tbedflOB 
of the commercial year. Feeders also found little or no profit in tte 
year's business. The usual animation of the spring market was wsBt 
ing, and prices declined ; the market became very dragging and ansatil- 
factory. The low rates of the later summer months were maiDtainfld 
with little variation. The market for lair to medium cattle opened aft 
$3.50 ^ $4.50 per cental and closed at $3 ^ $4, with an occaBional fitfid 
reaction against this downward tendency. 

The annual receipts and shipments of all kinds of cattle, together wift 
the annual average prices per cental of prime beeves daring the laaft 
nineteen commercial years, were as follows : 



Commercial 
yeura. 



Rr)7-'5:^ , 

HOH-'.'.J) , 

«51)-'C0 , 

h60-'(Jl 

H0l-r,2 , 

-fivi-'t;;^ 

rti3-'04 

.d»;4-u> 

ii^Gr>-'Gtj 

SG6-'07 



1 

Iwoceipts. 


Shipments. 


Average 
pricoii. 






Per ctrunl.\ 


29, 5GG 


17, 115 


$3 78 


4:J, 1(K) 


23. 615 


4 88 


43. !«;» 


20, 593 


3 90 


41), :)>:5 


19, 357 


3 30 


37, 0U4 


2.3, 467 


3 24 


31, 1115 


16,739 


3 96 


3!), ir):> 


14,903 


5 74 


H 4-J4 


19, 070 


7 45 


7'J, 503 


31, 300 


7 55 


, yi, 4U6 


43, 079 


7 27J 

1 



Commercial 
years. 



lH67-'6i? 
l<?68-'69 
1869-'70 
1870-'7l 
1871-'72 
l«73-'73 
1873-'74 
1874-'75 
1875-'7U 



Receipts. 



87,459 
107, 813 
107, 1G7 
125,771 
169.855 
149.629 
199, 426 
227,450 
243,503 



ShipmcDtt. ! ^^SS 



43,315 
40.165 
54.661 

53,S78 
76.866 
53.335 
79,551 
103,438 
98,339 



PtTi 

5Gil4t 
585 
505 
4 73 1-1 
4 WU 
390 
4 30 W 
303 MO 



liic i.vciage gross weight per liead of cattle received at the stodi 
yards during the last commercial year was 965.24 poands, against 94463 



i«'74 '75, and 952.22 in 1873-^74. 
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Cattle products. — Butter: Dealers found the last commercial year 
iDsatisfactorj. Daring the fall and winter prices were low and the 
narket slaggish. Holders were so anxious to get rid of their stocks, 
Jbat early in March it was discovered that the country was generally 
3are of all grades of butter. The Northwest and other outside districts 
^ere drawn upon to supply the deficiency, and prices steadily advanced 
ilmost up to the appearance of new butter in May, which came in with 
\ good demand, choice Central Ohio bringing 25 ^ 26 cents per pound 
uid common 18 ^ 20. Buyers, however, became cautious and prices 
>egan to recede until, in the middle of July, choice Central Ohio brought 
)nly 14 ^ 17 cents, tbe demand from the South having given way; but 
3y the close of August this class of butter had advanced to 18 ^ 20. 
The average price of this grade for the whole year was 23.16 cents 
3er pound, against 25J in 1874-'75 and 27 in 1873-'74. The quality of 
i>utter marketed in Cincinnati is constantly improving, a result trace- 
able mostly to the creameries of Northeastern Ohio. The distinction 
3etween Western Beserve and Central Ohio is fast fading away, as the 
atter is closely approximating the market qualities of the former, 
[dreamery butter sustains its price better than other kinds under a strong 
x>mpetitive demand from the eastern cities. The idea of refrigerating 
t)utter-cars has been started among the market-men of Cincinnati, and 
should doubtless greatly benefit the butter trade of this city. The 
receipts and shipments are still indicated in the unmeaning general term 
* packages" instead of '* pounds," which renders it impossible to give the 
•eal movement of the trade. The annual average price of choice Central 
3hio during nineteen commercial years was as follows: 1857-'58, 15 




Cheese, — ^The cheese business shows an increased receipt and shipment, 
;he former embracing 183,745 boxes, and the latter 128,214 boxes. The 
•eceipts increased 10,601 boxes, or 6 per cent. 5 the shipments 9,927 boxes, 
)r nearly 9 per cent. Tbe annual average prices of factory cheeeefor 
:he last six commercial years were as follows: 1870-'71, 13^ cents per 
?OUud ; 1871-72, 14^ ; 1872-'73, 14^ 5 187a-'74, 14f ; 1874-?75, 14 ; 1875-76, 
L1.4 ceutA. The manufacture ot cheese duriu/^ the season was very 
arge. Pasturage was very luxuriant during the milking season and 
cheese factories more numerous than during the previous year. The 
narket was supplied with a good class of cheese, but the demand was 
)nly fair. 

Talloto. — The trade presented no very remarkable feature during the 
^ear. In the fall of 1875 a temporary foreign demand depleted the 
stocks in the country, but the effect was soon lost sight of. Prices were 
iomewhat higher than during the previous year, but the receipts show 
% falling off, being 28,009 tierces, against 33,397; the shipments were 
5,490 tierces, an increase of 1,()86. Prime city rendered tallow was quot- 
able at the beginning of the year at 8§ cents per pound, but under the 
stimulus of the foreign demand before alluded to it advanced to 9 to 9^ 
XL October. After November, prices shrunk until the close of the year. 
The average of this class of tallow for the year was 8.77 cents per pound, 
igainst SJ in 1874-75, 7.4 in 1873-^74, and 8.4 in 1872-73. 

Hides. — Heavy competition during the year rendered the margin of 
profits in hides very narrow, and consequently gave rise to great dissat- 
sfaction among dealers. The receipts of dry hides were not equal to 
)reviou8 years, but green hides show a considerable increase. The in- 
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crease of facilities of transportation has increased the namber of g 
hides marketed, and tanners are annoally taking a larger namber ot 
latter. A large part of the Texas hides received at this market an 
green, while the dry hides from the region penetrated by the Lnioi 
Pacific Railroad are being replaced by green ones. The lat * 
come from the regions around Lake Snperor. Many light hia 
shipped from the West by way of Ciucinnnati to Boston. Dry flint iv 
averaged 1 4.3 cents per pound, against 17.5 cents the previoasyear. ' 
receipts by river and rail were 188,808 pieces, and 272,521 poands,! 
177,525 pieces, and 213,812 pounds the previous year; 8hipment8|'x«S| 
pieces and 40,300 pounds, against 128,961 pieces and 102,720 poond& 

^liecp. — Eeceipts 355,848 head, an increase of 82,746, or 30 per cent; 
shipments, 278,320, an increase of 106,313, or nearly 62 per cent. Ihe 
Equality of the animals marketed was about equal to those of thepn- 
vious year. The demand was fair and prices somewhat lower. At fhe 
opening of the year prime stock was quoted at $4.25 per cental, groMi 
with a gradual advance to $6, the maximum, in March ; then a dediM 
commenced, and the minimum, $3.75, was reached in Jnly; the jcv 
closed at $4. The average quotation for the year was $4.76 per oentoL 
gross, against $4.89 in 1874-^75 and $4.50 in 1873-74. The reodptBand 
shipments of sheep during the last nineteen commercial years were M 
follows : 



Yean. 


Receipts. 


Sbipments. 1 


Years. 


Reooipto. 


Shipmenfca. 


Yean. 


Receipta. 


flhlpaaift 


ia>7-'58 


17, R% 


4,3C3 ■ 


1S64-'C5 


47,023 


.^ 815 


1870-'7I 


134.898 


sum 


1858-'69 


2;», 0<)4 


G, 025 


18<J5-'(i6 


73,229 


13,177 


187I-»72 


187, WH 


68LMI 


185»-'G0 


2."^, 069 


«,?24 


18G6-'U7 


91,987 


21, 053 


18Ta-'73 


131,633 


«;» 


18f>0-'Gl 


SftI, 041 


6,000 


18C7-'CS 


73,097 


19,809 


1873-'74 


940,161 


10l,W 


1861-'G2 


27,453 


7,433 


1868-'C9 


117,548 


31.353 


I874-'75 


973,103 


Yn,m 


1862-'C3 


25,900 


4,745 


18C9-'70 


90.205 


35,581 


1875-'76 


355,848 


w,m 


18C3-'64 


35,223 


4,077 















The average gross weight per head of sheep at the stock-yards 
80.9 pounds, against 81.04 the previous year. 

The above figures show a great increase both in the consuming and 
the distributive trade. Cincinnati has become one of the leading sheqi- 
markets of the country, being surpassed in the extent of its bnaiiiM 
only by New York and Chicago. 

Sheep products — Wool. — The business of the commercial year 1876-W 
was more satisfactory than that of any previous year. The receipts and 
shipments sliow smaller aggregates ; but this is from a decline in tbe 
through tnhipincnts, which do not properly belong to the business of this 
point. Tbe > ear opened with a fair demand, which continued tillliro- 
vember, when the market became depressed, and decline, duUness, and 
doubt characterized the winter trade. Large auction sales of woolen 
^oods unsettled values, so that it was difficult to make qnotatioD& 
♦*rices went down to 8 and 10 c^nts per pound, and even tixea were 
oiaiuly nominal. Manufacturers whose necessities compelled them to 
^eep their machinery in motion purchased sparingly, and only for imme- 
diate consumption. Several large eastern manufacturers failed and 
nvolved some western traders in their fall, though none of these wertt 
n Cincinnati. This state of things, inducing great caution, resulted in 
uw prices for the raw material. In May, Ohio fleece, washed, paid the 
^reducers only 27 ^ 28 cents per pound, a decline of 10 cents from the 
*pening of the commercial year. During the war this fleece had oon- 
^<>nded $1, and so late as 1871~'72 brought 75 cents. Bnt these l0ir 
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prioes iodaced an enlargameat of maniifactiiriiig enterprise, and its in- 
creased consamption reacted upon prices, which had greatly stiffened up 
at the approach of Jnly. This continned to the close of the year, the 

vance in fleece-washed wool being 7 © 8 cents over spring prices. 
j.ubwashed and nnwashed manufacturing did not present so marked an 
advance. The demand has steadily been for better grades of wool, and 
the range between high and low grades was broader than usual. The 
whole trade had an improved tone, an increased inquiry for wool and 
more liberal pnrchases. Ibe gooeiral impression was that the wool 
market bad passed the dead-point of depression, and that the business 
was gaining a firmer footing than for many years. The receipts of tbe 
year were 14,242 bales, against 14,668 tbe previous year; shipments 
11,870 bales, against 14,260, The large decMne in the shipments indi- 
csates an increased amount taken for local manufacture. 

Simne. — The receipts of livo and dressed hogs dnring the last com- 
mercial year amounted to about 830,000, against 920,880 iheprevions year; 
shipments 185,206, against 149,464. Of the receipts, 672,056 were weighed 
at tbo stock-yards, and their aggaegate weight was 169,350,795 pounds, 
averaging 252 pounds per head. Ihe number weighed in 1874~'75 was 
705,637, weighing in the aggregate 180,042,495 pounds, and averaging 
255 pounds per head. During the last two commercial years ther largest 
average weight was in January and tbe smallest in April. 

The Qumber of hogs packed during the last six winter-packing seasons, 
with their average weight and yield of lard per head, wore as follows : 
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Daring the year business was very unsatisfactory to all concerned. 
During the winter paoking season hogs commanded prices which oper- 
ators considered as incompatible with profitable investment, and hence 
some remained out of the market during the whole season. Prices in 
September and October ranged from (17 to $8.50 per cental, but fell 
slightly at the opening of the winter packing season. Fair to good hogs 
were then quotable at S7.10 ® $7.30 per cental gross, which exceeded 
the average of the preceding winter. Prices advanced, with occasional 
hesitation, till nearly the end of the season, closing at $7.40 <S) $7.90, 
which were considerably below the highest figures reached. The aver- 
age of the prices doriug tbe year was $7.27.53 against $5.99,17 the pre- 
vious year. 

During the sommer packing season of 1875, embracing part of the last 
commercial year, the Cincinnati operators packed 118,733 hogs, with a 
total weight of 27,931,258 pounds, and averaging 235.14 ponnds per 
head. lu 1874, there were aommer packed 136,153 hogs, with an aggre- 
gate gross weighty of 31,626,076 ponnds, and an average gross weight pet 
bead of 232.28. 
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Hog products, — Barreled porlc. — From lack of uniformity in tkei 
of the reports of past year», it would bo difGicult to give a com 
view of tlio production of pork in its various forms in Gincii u 
ing the last commercial year 3(>,73o barrels of mess pork vrens re] 
against 38,2G2 ; of otber kiud:i ot barreled pork 6,904 were uroi 
agaiost 5,970 the previous year, but this last amount is ev j^ 
small, as in that year no note wa^ made of several kinds of poric ] 
uct. The receipts of barreled pork during the last commercial ; 
amounted to G,0G3, the smallest within a half century. The receipUn 
1847-'48 were 09,828 barrels, but ever since that time this branch of t 
has been declining. The shipments of last year were 53,518 bam 
what larger than last year, but l>earing a very small proportion u 
great export trade of former years, which in 1847~'4d amounted to 1 
barrels. The average price of mess iK)rk during the last commercial , 
was $20.92.1, against $20.46.8 the previous year, and $1&6&5 in 1873- 
During the last twenty-one years the maximum average price. $S2 
was in 18G4-'C5; minimum, $10.70, in 1861-^G2. 

Lard. — The product of lard last commercial year amoonted to ( til 
tierces, 405 barrels, and 7,G53 kegs, against 70,343 tierces, 243 1 
and 6,699 kegs the pre\ious year. The receipts of lard were 13 
poundfs against 11,586,129 the previous year; shipments 3S,. 
pounds, against 30,855,878. The average price of prime steam i 
was 12.24 cents ])er pound, against 13.72 the previoos year; of I 
winter 13.27 cents, against 14.45. During the last twenty-one j 
the maximum quotation, 21J ceuts, was in 1865-^66: minimnm. 7 
1861-'G2. 

Pork and bacon. — ili^ceipts of last year 25,244,229 poundS| agaiut 
25,530,475 pounds the previous year; shipments, 91,797,010 poandL 
against 96,222,139. 

CHICAGO. 

The total value of all kinds of live stcck received at the Union Stodc* 
yards of Chicago during 1876 was $111,185,660, against $117,633,941 il 
1875, a decline of nearly 5^ per cent. This decline is not the lesofrflf 
a decline in business, but of a genen'^l shrinliage of values. Theinib* 
ber of animals marketed during 1876 was greater than in any fonM 
year. 

Horses. — The monthly receipts and shipments for the last four Jem 
were as follows : 



MoQtbi). 



1873. 



lU'Ccipts. 



(annary 

.'N.'bniiiry 

M»rch 

.])ril 

^ay 

uiiio 

•Muly 

lOfJUHt 

)optembi)r 

>ctolH»r 

iovuQiber 

v^^jDiber 



G27 

4, 25;j 

2, 913 

i», iM 

'2, 7.J7 

1.101 

1.073 

1. 340 

77'.^ 

4-22 

M40 



Ship, 
meiita. 



4(.7 
1.078 
3,I»09 
a, KOI 
-2.6C3 
2, ii7() 

1, (Mi-J 
1, iliVl 

ooy 

370 
X»-J7 



Total I 20, Ail) I le, 640 



1K74. 



Receipts. 



Gd8 
9. 5:w 
3, 8:<=! 
2,7;iiJ 

1.603 

l.W)7 

^01 

1, vj:.i 

4-23 

Si06 



17,588 
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3,GiK) 
5:. 072 
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KW 
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1, a-j3 
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ia»608 



1875. 
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4^ 
1,223 
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9.083 
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1, UO 
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2')3 
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Thia brancb of tbe lire-stook trade shows a marked decline dnriag 
Uie years nnder couaideratioD, tbe Dambers being rednced nearl; two- 
thirds Kince 1873. 

Cattle. — The Dumber of cattle received doring the year was 1,090,745, 
lo iiicroane of 19 per cent, orer 187S ; the shipments were 797,724, an 
ncrease of 14j i>er cent^ The monthly receipts aod shipments of the 
ast six years were as follows : 




The cattle trade of 1876 was by far the largest on record, and was 
steady and Qniatemipt«d daring the year. Tbe Immense corn-crop of 
1873, far exceeding tbe demand of the market for this grain, Indnoed 
northwestern farmers to go extensively into stock-feeding. A BnfScieDt 
nnmber of hogs coald not be obtained for its cODSami>tion, and hence 
oattle-feeding was resorted to for the disposal of the sarplua. Hence, 
daring the fall months of 1875, a larger unmber of cattle were got to- 
her npon farms dependent upon tbe Chicago market than ever before 
uJOWD. November and December of that year were reuarkobly mild, 
knd the grass continued green and Imsh to an iiDneually l^te i>eriod. 
[t soon became apparent that an immense beef-produotion was going 
orward, and that tbe supply of cattle woald be nuprecedentedly large. 
the Chicago market verilied these iodit-ations by tbe receipt of a very 
.orge number of cattle iu Jitiinary, a month in which transactions are 
asaatly limited. Prices tor the season opened at $i!.75 '3 $6 per cental, 
but gradually receded till at the beginning of April th« bent cattle in 
tbe market commanded only t4.75. In the first week of May prices 
rallied to {5 ® $5,25 tVn' choice animals, but they gradually fell off till 
in tiie closing montha of the season the masimnm was quoted at $4.60 
ts (4.75. Toward the close of the year another rally is noted, bringing 
up the highest grade of beeves to $5 ig) $5.5U. Lower grades did not 
^rink bo heavily. While choice and extra beeves averaged at least $1 
per cental lower than in m75, the decline in the less valuable stock 
was only 50 ® 75 cents. A large nnmber of consumers were driven by 
financial considerations to the use of cheaper beef than thoy had tieea 
aocastomed to. 

The largest nnmber ever marketed here dnring any single month, 
116,140, was iu May, 1876, while every month indicated a great advance 
npon the citrresponding month of 1875. All the States and Territories 
supplying this marliec except Texas showed a greater or less increase, 
(>«!pecially the regions west of the Missouri Biver, Colorado, Wyo- 
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ming, Moutana, Utah, Oregon, and the Indian Territoiy gi iv 
larged their quotas of snpply. These extreme western cattlii n 
first wore suspiciotisly regarded under the name of " half-breeds," 
grew in favor and began to supersede the natives of the same ^ 
and flesh, with ordinary feeding. The bulk of these far-west 
was taken by local butchers aad packers, either for home consnmp 
for export as beef. 

Cattle products. — Beef. — The excess of receipts of cattle over shi 
amounted to 299,021, against 224,309 in 1875. Of this affgree^'t^ 
70,000 head were taken by the beef packers and pressers. A 
export of dressed beef from Chicago to Europe had been inaagn: « 
1874, and had increased its operations during 1875, bat it Suui 
largely of an experimental character. During 1876 this basin 
velcped a permanent relation to the demands of the English mark 
became one of the established features of Chicago trade. A 
amount of capital has been invested in sea-going vessels witii ref 
ing apparatus, and orderly methods have iKsen introduced into 1 
ness which have greatly secured its success. Among the pic 
for the delivery of the beef in good order in the English markeuu 
inclosing of each quarter in cotton-sheeting, thus protecting it fi 
in handling. On the day following the arrival of the vessel at x 
pool the cargo is shipped by rail to London, the largest meat-eoi 
market in the world. A considerable amount of dressed beef, < u 
last season 60,000 carcasses, was shipped to the manafactarinK n 
Few England and Kew York. Some of this is from the smafler 
and rural districts of the Korthwest, which is sent to Ohi< 
ment eastward. This trade somewhat interferes with t • 
the city butchers. 

During the last eleven years the numbers of cattle annaally 
this point were as follows : 1865-'66, 27,172 j 1866-^67, 25,996 ; ji 
35,348; 1868-'69, 26,950 j 1869-^70, 11,963; 187(M71, 21,254; : t 
16,080 ; 1872-^73, 15,755 ; 1873-^74, 21,712 ; 1874-'75, 41,192 j loi< 
75,000. The heavy increase in the slaughter of beeves at Oh 
due especially to the development of the canned beef tnic 
supposed to absorb at least four-fifths of the beef annually oi 
This new article has found its way to many points in Baropo, 
cage packers claim a fair average profit tYt)m their operations, j 
packers do not slaughter their own cattle, but procure dressed 
either from wholesale firms in the city or from parties at neiiEuuu 
points. The regular barrel-packing business is on the decli • as 
business can be more profitably carried on nearer the base of h i 
the raw material, and hence it is pursued more largely in the &r n 
Only one firm in Chicago during 1876 pursued the old method of 
reliiig. Of barreled beef, the receipts during 1876 amounted Sb^ 
barrels, against 26,949 in 1875 ; 36,670 in 1874; 7,168 in 1873: liJOi 
1872; 53,289 in 1871; 20,554 in 1870, and 1,478 in 1869; show 
very irregular supply from other points. The shipments amooi 
i2,004 barrels in 1876, 60,454 in 1875, 72,562 in 1874, 33,938 iu j 
)9,911 iu 1872, 89,452 in 1871, 65,369 in 1870, and 48,624 in 1869, i 
ng a great fluctuation in the dispatching trade. The prices of 
3eef at the beginning of each month in 1876 ranged from $8.60 
n March to $10.75 ^ $11 from May to October, falling to $9.50 
It the close of the year. Extra mess ranged about 81 per barrei m| 

Tallow.— Receiptii 5,305 tons, against 3,259 in 1875, 3,374 in 1874 
^203 in 1873; shipments 6,209 tons, against 3,701 in 1875,4,051ini 
-^nd 5,787 in 1873. 
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p. — The receipts of sheep were 364,095 head, a declints of 54,843 
(be receipts of 1875 ; the ahipments Trcre 195,925, or 41,079 fewer 
in 1875. 

monthly recepts and shipments for six years were as follows: 



i 

3- I 8 



ftUI lt,3M\ a,H 



SB,1J3 iS.1f 






X3a 33.m 

l.JBB 90,401 



no.sii'i^Dioa) 



3a<,(i90i».as3 



le Bheep trade daring the year was remarkable for ite steadiness. 
ing the first half of the year there was a strong healthy demand for 
ment, bnt with the close of the spring season nod f^ter shearing 
I the shippers generally withdrew, leaving the market to the local 
Jiers. This reacted apon the snppty, which fell off, with a partial 

I levival at different tames in the closing months of the year. The 

' of the receipts became perceptibly lower as the year drew to 

II , especially the increasing import &om Texas. Prices opened 

1.50 per cental in Jannory, and advanced to $6 for choice 
. lioriug the anhseqaent months extra grades rose to $7.75 in 
. bat a adbsequeat reaction carried prices down as low as $4.12^ for 
it in market on the 1st day of December. 
I. — Receipts 4,190,006, an iicrease of 277,886 over the previous 
The ahipments were 1,131,635, a decline of 451,008. 
16 monthly receipts and ahipments at the Union Stock-yards during 
t six years were as follows : 
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Ifontbfl. 



Jauaary . . . 
February . . 

March 

April 

May 

Jane 

July 

AugiiHt 

Septonib«r , 
October — 
November . 
December. . 

Total 



1874. 



Beoeipts. 



457,088 
303,341 
538,708 
311,945 
328,838 
310,073 
931,416 
205,904 
261,123 
3r>0, 812 
727, 407 
531, 705 



4,258,379 



Shipmentfl. 



146.435 
163,980 
203,317 
245, 945 
265,140 
238,396 
183,450 
147, 355 
lt>8,628 
243,350 
203, 437 
119,928 



3,327,361 



18TK. 



Raoelpts. 



SMpBMBtel BMi4 



506,347 
481,833 
240,797 
259.560 
373.887 
299,051 
290,137 
190,788 
165. 919 
301,855 
491, 393 
470, 134 



3, 918; 110 



139^009 
197,iS39 
147,778 
171.509 
164,000 
165,184 
157.781 
111,378 
119, 181 
135,073 
94,488 
53,804 



Mton 

300t444 

Ml,"- 



1,561; 643 



307. ISQ 

901,564 
9M,O0i 
an; 090 
30% 040 
500.190 
541,000 



4k 190; 000 



The excess of receipts over shipments was 3,058,371^ or 728,904 1 
than the excess of 1875. This is accounted for by the gi ii 
summer packing dnring the snmiher of 1876. Feeders a ipi 

the whole, were satisfied with their share of the trade, a« i 
through the year a good demand for their stock. The y< o a. 
ever, under no bright promise. Two months of the winu 
son had passed, and the supply of hogs had shown a matenai 
compared with the corresponding months ot the previous season, 
of immense losses from cholera in prominent swine-raising c 
rife in the market, creating the impression of a short supply, j 
ports had elevated prices during November and Decern tor, 187&. 
ary opened at high figures, in spite of a combination of bayers to i 
them to a normal level, the range being from $6.70 to i7J36 x^er 
The upward pressure continued through the month, working i q 
tions slowly up to $7.50. The unwillingness of buyers to pay s 
caused a reduced stock, the receipts of January fiUllDg 6S|2 
of January, 1875. February, the closing month of the winter 
season, brought no reaction against the pressure. The moei 
61,389 short of February, 1875, and prices advanced to .Ou 
By the close of the season it seemed evident that the nnml r 
the West in 1875-'76 would fall largely short of the previous im iv 
final footings showed a reduction of 686,041. In Mi r 

made by packers to keep up the price of hogs by keepii i u- 
lishments running after the close of the winter season av ^in 
three-lourths of their capacity. The object of this movement, it ^ 
gested, was to prevent a fall of prices in barreled pork until t 
marketed their product. The receipts lor the month tell 29,408 
March, 1875, making a decrease for the first quarter of the year \ui 
prices ranged from $7.90 to $8.40. Packers continued to ope cein 
way to sustain their high figures for winter-packed pork through 
first ten days of April, and until it was found that consumers shoi 
ietermination to take less of the high-priced pork, which began tu 
.ine, causing a decline in the price of hogs, which continued, until at 
'.lose of June quotations were $6 to $7.10. The receipts of April c 
)ared with the previous year fell off 32,967 5 but May and June ii 
ei!ipectively 34,363 and 70,530, making the net increase for the 
quarter 71,926, and reducing the net decline for the first two qnaj 
'1 157. During the last half of July receipts fell ofif considerably^ 
jiices temporarily rose to $6.50 to $6.70 ; but during August and 1 
'nmbor hogs arrived in increased numbers!, and prices of all grades 
t'roni $6 to $8.75. Keceipts fell off 28,573 in July, but increased &»,«^ 
i iiv.rii>if iixd 113,080 in September, making the net i&cieaae of the ti 
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er 117,715, and the oet inoreaae of the first three qiuirters 36,568. 
ler opened with a steadiaess of prices which it did not maintain. 
I supply at the first cansed a fall of 26 to 30 cents per cental, hat re- 
i began to fall off and prices again rallied. In November the winter 
Dg-eeasoa ro-opeoed, bnt many packers had continued operating all 
gh the iDt«rveniDg months and their movements had a regalating 
uce upon the houses that had suspended operations during the 
ler. Prices for packing-hogs during the month ranged A'om 15.70 
.90. The trade of December was remarkable for steadiness, with a 
? tendencey to high prices toward the close, caused by a falling 
the receipts. The arrivals increased 91,691 in October, 77,802 in 
mber, 71,8:i5 in December ; during the fourth quarter, 241,318 : 
g the year, 277,886. 

^ average gross weight per head of hogs received during the year 
39 ponuds, against 233| pounds in 1875, and 218 pounds in 1874. 
aonthly average weights per head during the last live years were 
ows; 
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im the above tables it appears that during the present decade the 
St annual receipt was in 1873, and the largest average weight per 
in 1872. The very great receipts of 1874, being of comparatively 
weight, did not yield a net product in proportion to their nam- 
The largest amount of live pork marketed in any one year was 
,689,150 pouuda, m 1873 ; the next largest aggregate, 991,411,434 
ds, was in 1876. The total value of the hogs packed in 1876 was 
74,000, an increase of $9,234,000 over 1875. 
g producta.— Pork.— Beoeipta of 187C, 43,911 barrels; 1875, 58,270; 

40,381 ; 1873, 43,758 ; 1872, 121,023. Shipments, 1870, 315,448 
Is; 1875,311,170; 1874, 233,704; 1873, 191,144; 1872, 208,664. 
ity product of the winter packing-season of 1875-'76 was 203,430 har- 

1874-'75, 261,675 ; 1873-'74, 195,917; 1872-73,102,986; 1871-'72, 
12; 187tM7I, 148,050; ISCO-" 70, 118,699. 

nToary. — ^The annual receipts of cattle, sheep, and swine during 
Q years were as follows : 
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SAINT LOUIS. 

Horses and mules. — The receipts of horses and males were 22,731 ii 
1870, against 27,510 in 1875, and 27,175 in 1874. The shipments 
20,301 in 1870, 28,075 in 1875, and 30,202 in 1874. It will be noticeai 
in each of the three years the shipments are more numerous tl 
receipts. This apparent discrepancy is explained by the fsuct tnai 
receipts are confined to rail and steamer and take no acconnt 
animals brought into the city from the immediate neighborboocL 
range of prices per head for all grades on the first day of each montl 
the past four years was as follows : 



Months. 



Jannary . . . 
February . 

March 

April , 

May 

Judo 

July 

Au^st . . . . 
September. 

October 

November . 
December . 



1873. 



Ilorsea. 



<^-)0 



Mules. 



1874. 



Ilorsos. 



50 
40 
40 
40 
40 
40 
40 
So 
40 



to«20e$e3 
to 200! ai 
to 200 85 



to S!25 

to 230 

to 225 

to 225 

to 225 

to 175 

to 200 



8:> 

85 
90 
1)0 
75 
65 
65 



to $1200 

to 200 

to 175 

tcf 200| 40 

to 200 40 

to 225 

to 

to 

to 175 

to 225 



$30 to $175 

30 

30 

30 

30 



to IG.') 
to Kk*} 



to 1G5 
to 1G5 



to 170 
to 200 



40 
40 
40 
40 
40 to 170 



to 200 
to 180 
to 170 
to 170 



Mules. 



1875. 



Horses. 



160 
50 
50 
50 
50 
65 
70 
75 
75 
75 
75 
75 



to $200 

to 200 

to 200 

to 200 

to 200 

to 200 

to 190 

to 200 

to 200 

to 200 

to 800 

to 200 



$40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
25 
20 



to $180 
to 180 
to 180 
to 180 
to 180 
to 180 
to 180 
to 180 
to 180 
to 800 
to 80U 
to 800 



Mules. 



int. 



$75toe900'|a0t« 
75 to SOO 85 tc 
T.'ito 800 S5to 
75 to 200 85 to 
75 to 180 85 to 
75to JUn S5to 
75 to 180 25 to 
75 to 800 S5to 
75to 900 25tO 
85 to 900 95to 
80to 900 9Sto 
80to 900 95 to 



J 



-J 



This trade is mostly with the South, and is not very remnDeiativj^a 
its declining aggregates indicat;e. The largest source of supply is 'Welt' 
em Missouri and Kansas, full half the receipts coming from that regioii 
A large number come down the Mississippi Biver on steamers, mmoii 
furnishes about 10 per cent, of the whole, and a few come from (Mdo^ 
Indiana, and Kentucky. 

Cattle. — The receipts of cattle amounted to 349,043 head, an incnM 
of 4 per cent, over 1875, but not equal to 1874. Shipments 22O|490^ u 
increase of nearly 2 per cent. 

The aggregate receipts and shipments of the last twelve years were 18 
follows . 



Years. 


Receipts. 


Ship, 
ments. 


Years. 


Receipts. 


Ship, 
ments. 


Yean. 


BeeeiptiL 


SI 


1865 


94,307 
103. 259 

74, 146 
115, 352 


46, 718 
24,462 
26,799 
37,277 


1«J9 

1870 

1871 

1872 


124,565 
301,4!^ 
199, 627 
263,404 


59,867 
129,748 
130, 018 
164,870 


1873 

1874 

1875 

1876 


349,043 


Mi* 

MOB 


1866 


1H67 


1868 





The above Hgures show a rapid augmentation of the cattle trade (A 
-.jiiut Louis, especially since the immense production of Texas and the 
'Muthern trans-Mississippi region began to find its way to the eastom 
iiarkets through the Pacific railroads. The maximum receipts an 
loted in 1874, but the reaction of 1875 was partially compensated by the 
ncreased receipts of 1870. The new transportation arrangements wifli 
»he east-bound railways will inure to the advantage of this trade, as weD 
IS to the fionr and grain movement, and it is believed that both receiptl 
ikud shipments will go on increasing in the future. 
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The followini,' table 8bows the range of pnceid per cental at tbe begin- 
ning of ea'jh mouth for the last six years: 



MoQiLa. 



January . . 
FebruAry . 

Ilarch 

April 

May 

Jaoo 

July 

Angust . . . 
September 
October... 
November 
December 



1871. 



|2 r>o 
2 no 

3 75 
2 To 

2 fi2i 

3 00 
2 00 

75 
25 

:>o 

25 
50 



to C6 2") 
to C50 
6 50 
G5l» 
GGO 
G75 
5 00 

4 75 
4 50 
500 
4 75 



to 

to 
to 
to 
to 
to 
to 
to 
to 
to 



$2 i5 

:i Ti.) 
3 :)0 



1872. 



37J 
50 
75 
75 



I 75 



25 
50 
37i 



to 
to 
tv* 
to 
to 
to 
to 
to 
to 
to 
to 
to 



S5 



50 
75 

:a3 



G 
G 
G 
6 
G 
G ;!:• 

5 75 
GOO 

6 0.) 
550 



50 
50 



1873. 



ei 50 
1 50 
I 50 

1 75 

2 00 
1 75 
1 75 

1 •:5 

1 50 
1 40 
1 25 
1 25 



totG 

to (i 

to G 

to G 

to G 

lo G 

to 5 

to G 

to 5 

to 5 

to 5 

to 5 



00 

CO 

37* 

6-21 

\2i 

00 

GO 

50 

30 

00 

00 

00 



1871. 



^1 
1 
1 

o 

2 
i 
2 
1 
1 
1 
1 



50 to 
50 to 
75 10 
0.) tt» 
75 to 
00 to 
25 to 
00 to 
90 to 
75 to 
00 to 
75 to 



16 50 
6 25 
GOO 
G 2*» 
6 00 
25 
C25 
600 
5 75 
5 75 
550 
5 75 



1875. 



a CO 

00 
00 
75 
50 
50 
50 
50 
75 
2 00 
2 &5 

O OK 



tO§G00 
to GOO 
GOO 
6 25 
C75 
G75 
6 75 
6 75 
6 25 
6 25 
5 50 
612 



to 
lo 
to 
to 
t»» 
to 
to 
to 
to 
to 



1876. 



12 40 
2 CO 
2 00 
GO 
00 
CO 
00 
00 
00 
00 
00 



200 



to 
to 
to 
to 
to 
to 
to 
to 
to 
to 



to $6 25 
to 6 00 

5 50 

5 

4 

4 

4 

4 

4 

4 

4 

4 



50 
50 
50 
75 
90 
90 
90 
90 
90 



Cattle products. — Beef. — The trade in barreled beef is small, the receipts 
of 1876 comprising only 12,869 barrels and tierces; shipments 17,^02; 
the excess of shipments shows that beef-packingin the city about covers 
home consumption, with a small surplus for export. 

-Bu«er.— Receipts 125,309 packages, against 110,074 in 1875, 74,937 in 
1874, 64,607 in 1673, and 51,250 in 1872. It is still a matter of regret 
to the general statistician that this unmeaning designation should be 
used, rendering it impossible even to estimate the quantity of butter 
marketed at Siiint Louis. Supposing that these packages average from 
year to year about the same weight, the report indicates a gradual 
increase in the trade. The majority of the receipts, 67,725 packages, 
como from the East, by the Vandalia and Terre Haute EaUway. A very 
small portion comes from Missouri and the territory westward. The 
shipments are too small for notice in the city statistics, the receipts 
being almost entirely absorbed by the home demand. 

The range of prices per pound of butter of good to choice grades at 
the beginning of each month of the last six years was as follows : 



Montbs. 



January . . 
February . 
March.... 

April 

May 

Juno 

July 

August . . . 
September 
October... 
NoreAber 
December 



1871. 


1872. 


1873. 


1874. 


1875. 


Cents. 


OenU. 


Ccntf. 


Centg. 


Centi. 


20 to 32 


23 to 26 


20 to 2d 


25 to 32 


25 to 33 


15 to 20 


19 to 33 


20 to 28 


27 to 37 


23 to 33 


15 to 30 


19 to 37 


20 to 32 


27 to 37 


23 to 3:1 


15 to 30 


20 to 40 


25 to 35 


27 Ut 34 


18 to 33 


15 to 29 


18 to 25 


15 to 22 


20 to 30 


15 to 28 


12 to 20 


16 to 20 


15 to 22 


20 to 30 


15 to 28 


12 to 20 


15 to 19 


14 to 20 


18 to 28 


14 to 28 


14 to 20 


16 to 24 


16 to 24 


20 to 28 


1() to 28 


14 to 21 


16 to 30 


19 to 27 


20 to 28 


18 to 28 


13 to 26 


20 to 33 


20 to 30 


25 to 36 


20 to 28 


17 to 27 


18 to 30 


18 to 32 


26 to 36 


20 to 30 


14 to 20 


20 to 29 


24 to 30 


26 to 36 


20 to 30 



1876. 



Cents. 
20 to 30 

16 to 30 
18 to 30 
25 to 35 
22 to 26 
13 to 20 
13 to 18 
13 to 20 
13 to 20 
20 to 30 
18 to 30 

17 to 28 



Clieese. — The receipts of cheese during 1876 amounted to 83,905 
boxes, against 69,013 in 1876, 80,579 in 1874, 58,790 in 1873, and 84,345 
in 1872; the shipments of 1876 were 24,536 boxes, against 52,045. 
Allowing 65 pounds per box, the receipts amounted to nearly five and a 
half million pounds. The great mass of these receipts was from the 
States north of the Ohio Biver; a considerable share was from the 
Middle States ; very little came from the region west of the Mississippi. 

15 A 
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The range of prices at the begianing of each month of the last idx 
years was as follow : 



Monthfl. 



1871. 



Jannary .. 
Febmary . 

March 

AprU 

May 

Jane 

July 

An^st — 
Septoniber . 
October — 
Novenjber . 
December. 



Ctnti. 
ir>i lo 16} 

ir>^ to '24 

If. to 24 
15} to 23 
17 to 27 
14| to 16 
12 to 20 
1(4 to 12 
9| to 10 
i:i} to 14 
14 to 15i 
14| to 15 



1673. 



141 to 15 
14} to J5 
l(>i to 17 
lti\ to « 
17 Ut 19 
13 tu i:^} 
11} to 12} 
10} to 11 
12} to 13} 
14} to ir^ 
15} to 16 
141 to 15 




The steadiness of these prices, especially during 1875 and 1878^11 
especially remarkable. The quotations represent the better htMs 
brands of both eastern and western manufacture. Formerly a oonrite- 
able amount of western cheese was marked with coanterfeit eaatm 
brands and sold as eastern cheese, but the rising character of the wot- 
ern manufacture has gradually removed the motives to this firaad. 

Hides, — The receipts of hides during 1876 amounted to 21,281|Sil 
pounds, against 19,851,947 pounds in 1875 exports 29,620,487 poundi^ 
against 32,457,805 pounds in 1875. The course t)f the market doringtke 
h^t year was very remarkable, on account of the singular inteiplfljaf 
supply and demand. At the beginning of the year large supplies of 
both hides and leather created a very dull market, and the impressios 
was widely disseminated that the business had been overdone. Tkb 
lasted during the winter, spring, and summer ; but in September reporti 
came from the great consuming markets of the world that the gensnl 
stocks of both hides and leather had been greatly redaoed. A sadte 
demand from all quarters electrified the trade, and a wild speealatifB 
excitement took possession of the market, which did not colminate tffl 
in Deceuibcr. Some classes of stock rose to prices fully 60 per oent 
greater than those of spring and summer. Light dry flint hidei,te 
instance, rose from 13 cents per pound in June to 21 cents in Deoemte 
At tbe close of December there was a decline of about 5 per oent ftOB 
the maximum quotations, and since the year closed a still farther deoliM 
is noted. Commercial authorities are still undecided whether this XM^ 
tion is permanent or transitory. As it hinges to a considerable ezfeat 
upon the political complications in Europe, the question is likely to 16- 
main for some time an open one. The hide trade of Saint Louis is be* 
coming quite important The excess of shipments over receipts indi* 
cates a very considerable number of hides thrown upon the mluketby 
city butchers in excess of the demand of the home leather manufaotnr& 




receipts 

Missouri and the regions west and southwest. Three-fourths of the 
ihipmcnts were eastward by rail, a few southward, and the remainder 
•/O neighboring localities. The increased production of the trans-Missis 
nwv>^ '^mon ia pbor-ii i»v "^hc rapid enlargement of the Saint Louis trada 
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B range of prices per cental on the first day of each month for the 
our years was as follows: 



Months. 


1873. 


1874. 


1875 


« 


187t. 


7................ 


14 60 to 

3 00 to $5 25 
3 00 to 5 25 
3 00 to 6 00 
3 50 to 6 75 
3 00 to 6 50 

3 50 to 4 25 

4 25 to .... 
320 to 3 50 

2 90 to 4 12^ 

3 00 to 3 69| 
1 75 to 4 85 


|3 75 to $5 00 

to 4 50 

to 5 00 

3 50 to 5 60 

4 35 to 6 10 
4 00 to 6 00 
8 50 to 6 00 
8 50 to 6 00 
8 00 to 4 25 
8 25 to 4 25 
2 50 to 5 25 
8 25 to 4 75 


•2 25 to $4 75 
2 25 to 4 75 

2 50 to 5 00 
4 00 to 6 .25 

3 75 to 6 25 
3 75 to 6 25 
3 75 to 6 25 
3 75 to 6 25 
2 85 to 4 25 

2 85 to 4 25 

3 00 to 4 75 
3 75 to 4 90 


12 75 to $4 90 
2 75 to 5 60 


rv...... 


ij ..•.••.....• ...•.••••..•...... 


2 75 to 5 50 




2 75 to 5 50 




2 75 to 5 25 




3 75 to 5 85 




3 75 to 5 85 




2 50 to 4 50 


b«r 


2 50 to 4 50 


• 


2 50 to 4 50 


tier 


2 50 to 4 50 


>er 


2 50 to 4 50 







jep prodttcts. — Wool. — The wool trade of Saint Louis during 1876 was 
satisfactory to dealers. Efforts have been made of late years to 
de facilities for marketing and storing this commodity. The result 
t>een that this trade has risen from comparative insignificance to 
agates surpassed by only one or two eastern cities. The clip of 
found a stagnant and comparatively demoralized market, the wool 
ifacture being in a very depressed condition ; 15 per cent, of the 
3 were idle, and the remainder, with very few exceptions, were run- 
either on short time or at a dead loss. Woolen goods were a drug 
3 market, and were e$elling below costof production. Bankruptcies, 
lich creditors realized but small percentages on their claims, were 
equent occurrence, while several important mill properties were 
under the hammer by legal process at less than one-fourth of their 
5. The prospect of marketing any great proportion of the clip with 
lack demand then prevailing was gloomy indeed, unless producers 
d accept of prices low enough to wan-ant an extensive export to 
7;n countries. Samples of the better grades were sent to England 
Germany for comparison with the ruling grades in those countries, 
br designating the limit of safety in purchase of supplies for those 
ets. Eastern dealers were also solicited to send orders, but they gen- 
f declined, alleging that the wool interest was in a more demoralised 
ition than even in 1860, when unwashed wools sold as low as 16 
cents per pound, and tub- wools 25 ^ 27. Supposing that the con- 
ns producing the depression were of a permanent character, they 
3ted to hold the dictation of prices; but Saint Louis dealers, 
ing that ruling rates were below cost of production, believed that 
;r or later those causes of depression would be removed, and that 
I would resume its normal course. They made extensive purchases 
irket-rates, almost exclusively for cash, and accumulated quite ex- 
ve stocks during the period of low prices. The wisdom of this 
y demonstrated itself as the season passed on. About the close of 
, eastern operators appeared in the Saint Louis market, purchasing 
slight advance upon opening prices. In spite of all efforts to mask 
operations, the real state of the general markets soon became 
'u, holders became firmer, and prices went up. During the remain- 
f the season an active, steady demand caused a brisk movement of 
:s. In May unwashed wool was quoted at 20 ^ 21 cents, and the 
tub-washed brought only 31 ® 33 ; but in October unwashed had 
led 29 'S) 34 and tub washed 42 ® 43, an advance of 25 ^ 40 per 
upon the opening figures. The receipts amounted to 6,025,108 
dfl, against 4,249,307 pounds in 1875, 4,963,417 in 1874, 3,956,213 in 
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1873; and 3,756,2i2 in 1872 ; the shipments in 1876 were 6,887,9791 
in 1875, 3,756,518. 

The range of prices per pound of wool of all grades at tbe begini 
of each month of the last six years was as follows : 



Months. 



January ... 
February.. 

March 

April 

May 

June 

July 

August — 
September. 

October 

November 
December. 



1871. 


1873. 


1873. 


Cents. 


Cents. 


CetUs. 


3U to 48 


42 to 70 


30 to 60 


30 to 48 


42 to 75 


33 to CO 


32 to r>i 


4Qto78 
45 to 78 


28 to 60 


33 to 51 


18 to 54 


33 to 53 


45 to 70 


lc>ito 50 


27 to 58 


40 to 70 


18 to 52 


41 to 64 


40 to 70 


le^to 47 


42 to 60 


40 to 65 


leito 48 


42 to 68^ 


36 to 62 


18 to 51 


43 to 69 


30 to 95 


17Jto 47 


42 to 70 


30 to 55 


13ito 47 


42 to 68 


36 to 68 


15 to 46 



1674. 


1S73. 


UK 


Cents, 


Cents, 


CtA 


98 to 53 


38 to 54 


setos 


30 to 51 


SS to54 


-I* 


'32 to 53 


3R to54 


. jf 


3B to 53 


SS toSS 




S8 to go 


38 to 55 


, ^ 


38 to 50 


88 to 55 


.•I 


37 to 51 


38 to 55 




S7 to 51 


30 to 53 


> — 


37 to 53 


30 to 51 


111 


37 to 53 


37 to 50 


>• 


37 to 53 


35 to 50 


i« 


38 to 54 


30 to SO 


i« 



The stock of wool left over at the close of 1876 was 460,000 
of which 275,000 pounds were from Colorado and New Mezioo^ zi 
pounds unwashed Texas, 90,000 pounds of other nnwasbedi tab-wi 
45,000 pounds, pulled 25,000 pounds. 

The wool business of Saint Louis is mostly on a cash basis. '. 
connections with mills in the East have been established, aad i 
ments have been made for keeping stocks for the constant su jy 
western mills, which are annually depending more and more n 
Saint Louis market for supplies. Dealers encourage the markeangoi 
unwashed wool. 

Swine. — ^The receipts of 1876 were 877,1GQ head, an increase of net^T 
40 per cent, over 1875, but still below the maximuih receipts of 1874 
The shipments Avere 232,876 head, an increase of over 80 per cent aw- 
pared with 1875, though but little over half of the aggregate of IRL 
The receipts of the last twelve years were as follows : 1865, 99,663: ISM^ 
217,022; 1807, 298,241; 1808, 301,560; 1869, 344,848; 1870, SWjM] 
1871 , 633,370 ; 1872, 759,076 ; 1873, 973,512; 1874, 1,126,586; 187o, 62^681; 




souri and the regions west and south. A large adjacent section rf 
Illinois on the east contributed considerable numbers, with a few from tlie 
north. Of the shipments, all were sent eastward by rail except aboutS 
per cent., which were taken mostly to local points near Saint Loai& A 
^ew were shipped southward. 
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The foUowiDg table showB the monthly moremoDf} of hogs, aa pur- 
chased by packers, batchers, and shippers, daring 187G, together with 
their average weight per head and value per cental : 





T.k«obji»ok«i 


TnkoobjbiilcLe™ 


Taltoo bj •Li|n«r«. 


Tol»l. 


1 

< 


Uontlu. 


Koiober. 


s 


Nombm. 


3S 


Nuiplwr. 


3H 


Nnnbec. 






».-s3(15 
39. KB 

ii».7sa 
n,3Ta 

is 


Pouml*. 

STtlH 

saoii 

HJrg 

aiass 
iwe.T 

137.3 
103.8 


ia.9O0 
■3, BBS 

n.no 

7,035 

11,«J 

ia,540 
li3J4 


Pnundi. 

SJU.S 
541.65 
355.03 


1 

£^043 

6,eas 

11,010 


Kl).4 

303.7 
179.3 
101. 13 


G3,IIS5 
4u;09il 
39,433 
SO, 055 
Hl,£01 

si 

acw,ais 


ajois 

337.9 

m7 
ass. 15 


t7I4 
7B» 




570 
568 

5W 



The grand total of the above figores shows 892,213 hogs, weigbiog, 
aa a whole, 228,555,360.25 ponnds, or 114,293 tons, with an aggregate 
valne of tl4,566, 729.21 . The average weight per head was 256.28 pounds, 
and the average price per cental 9U-3S. 

The range of prices per cental for hogs at the beginning of each month 
of the last four years was as follows : 



Uonttu. 


im. 


1874. 


1875. 


1»7«. 


BBS;-: »■■ 


4 95 to 535 

3 00 to 435 

4 00 to 450 

100M 435 


tl 81 to »5 37i 

4 50 to 5 45 

tsOto 735 
335 to 6SS 


(4 00 to |« 00 

4 50 to 7 00 

5 00 to 7 45 

535 to 7 35 
eOO to 700 


14 00 to (7 50 




7 40 to 8 10 







































Swine products. — The receipts for eizieen years and the shipments for 
twelve years of leading preparations of swine flesh were as follows : 





™^ 


«.CO..™.CT«i:*™ 


M».. 




E€ceii.li. 


Sbipm™t* 


Receipt*. 




K«ie!pw- 






ta.tBa 

11 
sa 

M.307 
57,470 

11 


Barrdt. 


Si9",»0 

34, 7ai|570 
31,378.150 

47;oaS4M 

40,753.360 
17^«25,H0 

4t4wno 

S7.«M,iSD 
O3,434,IC0 

ass 

3I,5H.liO 
50,39S,n(i 


Povndl. 


Fmmd$. 
lS.BflS,ra4 
11,»)e,940 

7, -nd^iio 
lisisiso 

10,1193.460 

B>1,«0 
0,877, 5lM 
li,733.3S0 


Poundt. 




























100,703 

iKiBd 

130. 3oa 

laaooa 

lt4;3S9 


111 

is3,ea5,0B0 

147,141.000 
ll»l,39a,7T0 
133,485,380 

io.MiiHi,Mia 

iiw;»3>o 


0,580,800 










ass 






















34. 14^ 17B 

so,iin,Et» 
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Of tlio above receipts, the majority were from east of tlie H 
Biver, except l»nl, tlie f^reitter portion of v^hich wsh fhim the w ui 
the shipments, iieurly nine- tent li» of tbc pork, baooii, And cut m i , 
Eouth. A littlo OVI.T Icilf llie hml went eaatAvard ; the lar^r pm 
tiie liitter was sliippcil lo eastern iiuirtetH for export to foreipu coddi 

Winler por],--parl:iiii/. — Tlie number oi' bi>gs wmter-pacbed at 1 
Louis (.Ini'iii^ the last Ki^teen Heatuins, togctber with tbeir aver 
weight ]iei- bo.iil, and tbe avt^rjige utt j it^Ul of lard i>cr head, wr «i 
years, we.-e us tVillow.s : 





i 


u 
ill 


...., -^ 


n 


1 






iff^-n 

i-T+-':.i, 

l>ffi--M. 

ISrB-'JT 


«« 


MM 


M*. 






lam-T.-.:::::::::::::;:::::::::' 


11 


Hi 























Durini; the summer picking season, from March 1 to XoremberlflSn^ 
there were paoked at this point !)0,:)5L hogs, averaging 226.43 poudi 
per bead; inl^TiJ, lllii,4i;-l: hogs, averaging 2iM) pounds; in 1S74, l(io,M 
bogs, fivora^itg 20!) pu.iitds; in ISTIi, 132,155 hogs, averaging 244JI 
pounds; in 1S72, 9iS,720 bogs, averaging 'Sii.63 iK>uuda. 

The total nnniber of ho^s cut by Saint Louis packers is estimittatf it 
over u million. 0\-er lialf of this outride product is sbipped dirut H 
eaatei'u luarket^, the remainder being brought to the city. The ea^M 
invested in pork-pucking in Saint Lonis is over $7,000,000. Thedf 
packers also control u largo number of eKtablisbmenta in the runl dil- 
tricts, in wljidi are packed mure tban double the amount i>acked intUr 
city houses. 

I'OIIK PACKING 
IN TUB WEST. 

Winter pai:I;'itig. — The Cincinnati Price-Current has kept a reoocd ilf 
ijork-packing in t lie West for twenty -wven seasons, showing the noiit- 
ber el' hogs i>acked in each season, as follows : 1841)-'56, 1,C62,S^ betd: 
18,-.(I-M1, l,:};J2,.S(iT ; 1851-'.->L', 1,1S2,81G; lS52-'«3, 2,201,110: 1853-1>1, 
.'..:;;! 1.770; lS01-'55, 2,121,4114; lS."i5-'.jr>, 2,480,502 ; 1856-'57, 1,818,486} 
t<ri7-7iS. 2,2IO,77.S; lS.>S-'.j!l, 2,105,552; 18i"i9-'««, 2,,150,822: 1800-'^, 
J.]5.i.7(J2; lfilil-'y2,2,S'.l3,(l(i(»i lS«2-'(>3, 4,oe!t,r>2(»; 18G3-'e4, 3,201,H»( 
S(it-'I5, 2,422,770; l«05-'ti(i, 1,78."),055; 18G0-,'C7, 2,400,791 ; 1867Jilt 
',7.S1,0S4; l!S(i.S-"(>9, 2,4y!l,87;t ; l»li!U'70, 2,035^312 ; IS 70-' 71, 3,695,251; 
S71-';2, 4,S;Jl,5.J8; 1872-'7.'J, 5,400,304; ]873-'74, 5,466,380; 1874r-7& 
.,5(>«,22IJ; 1«75-'7G, 4.880,185; 1870-'77, 5,072,3;J0. 

Xbe operal ion.s of the last winter season show a gratifying advanM 
■jton its )>rede('L'ssor, though the aggregates are not up to the maziaiBB 
•'' 1874-'75. The eTdarged tigures of later years are in part atttibati- 
e to a more perfect system ol' statistics, embriicing each year a lugs 
lUmber of packing pointH, but allowing a sufflcient mu-gin of ir' "" * 
o ^hi" •u>urce.a great nnmifti development of the pork-pooking b 
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>ne of the promiDent facts of the times. The basiness is enlarging ^ 
mthe Sonth, a section hitherto mainly dependent npon the West for its 
meat supplies. To a large extent the demands of home consumption there 
are now supplied by home production. This southern packing has 
not yet assumed any very imposing visible proportions, but the habit of 
potting up pork on the farm is growing in that quarter, creating an invis- 
ible supply, which is felt in lessening the market demand, if it does not 
add sensibly to the published figures of production. Canada has also 
enlarged her pork-packing operations to an extent which indicates a hope 
of supplying her own home demand. The movement for the export of 
fresh meat to Europe has also assumed great importance, and may result 
in the pre-occupatidn of the foreign market at least for a portion of the 
demand hitherto manifested for winter-packed pork. Our summer- 

Eicked pork has found increasing favor in the South, in Canada, and in 
urope. All these circumstances indicate a change in the arrangements 
of production and marketing of preserved pork. The present aggre- 
gates cannot be maintained unless an increased consumption can be 
secured either in markets in which it is now disposed of or now markets^ 
be opened. Questions of this character are exercising the minds of 
intelligent operators, but none seem to apprehend any sudden or abrupt 
change disturbing the business as it now subsists. 

During the past two seasons a new feature of the business has been ^ 
remarked in the receipt of a considerable number of hogs from Texas. 
Iliese receipts were mostly at Saint Louis, of which many were stock- 
bogs. The latter were shipped largely to Iowa, where they are reported 
to have developed into excellent market animals, being unusually free 
from diseases and distempers common to hogs raised in many other sec- 
tions. This Department estimated the number of hogs in Texas at the 
oloae of 1876 at 1,144,500 head. The production of swftie in that State 
has greatly increased in numbers and improved in quality. The old 
^^razor-backs'' of the generation passing away are giving place to mod- 
em improved breeds, especially in Northern Texas, where hogs may be 
foond equal in value to any now raised in the Northern States. There 
are no regular packing establishments of any magnitude in that State, 
but farmers generally pack enough to supply their own wants and those 
of the local markets, and send their surplus to the North and East. If 
there should arise in the Southwest a shipment of hogs to the general 
markets of the country analogous to the famous eruption of Texas cat- 
tle, it would only realize the sanguine expectation of many leading swine- 
raisers in Northern Texas. Quite a number of these are propagating on 
a large scale the best strains of Poland China, Chester w*hite, Berk-^ 
shire, &c. 

Packers entered upon their operations for the last season with the 
idea that prices must rule lower, and many dealers undertook to make 
oontra<;ts for supplying hogs at prices based upon an original cost of 
$4.50 to $5 per cental for hogs, bat they were unable to buy at any such 
prices after the winter season fully set in ; hence many of them met 
with serious losses. As the domestic consumptive demand in the hog- 
raising States was unusually languid in November and December, 1876. 
and the weather unusually favorable for packing, the high prices offered 
by packers attracted a large number of hogs, causing the larger part of 
the business at the interior points to be completed during the first half 
of the season ; but the larger cities, excepting Louisville, Ky., continued 
operations to the close as actively as the decreasing supply of hogs ad- 
mitted. This continued activity was based largely upon the Uberal 
export, which netted a loss to the tnuie, as they went out of tht 
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country at prices, on the whole, ratlier lower than tlie cost of prodc 
This export was checked by an unfortunate speculative exci 
arisinp^ about the middle ot' January. The center of this sp 
movement was Chicago, where it lasted about three weeks. It i 
lowed by a steady decline from the exaggerated iigores reached,; 
reaction carried prices at the close of the season beiow the av 
cost of the season. 

Numbers packed. — ^The folio wi n g table shows the number of hogs jpuM 
during each of the last live winter packing seasons in the States of tk 
West and Northwest : 



! 



states. 



Ohio 

Indiana 

niinoii) 

Iowa 

MiHHonri 

Kansan 

AVisconsin 

MinnoHOta 

Nebraskft 

Kontncky 

T*»nnP8Hee 

Micbif^aa 

Misccllanoous*. 



Total. 



Inoroaao . 
UocrouiM) . 



1873-'73. 



1873-'74. 



885,837 


906.804 


G10,966 


715. 703 


1, 8:m, Oil 


1,887,328 


325. 417 


3C9, 278 


^94. 334 


746,366 


40.885 


64.037 


3*24,072 


333. 514 


24,550 


32.700 


20,SS0 


29,085 


322,456 


257,259 


39.300 


26,577 


49,306 


71,549 


28,450 


26,000 


5,400,394 


5,466.200 



65,806 



1874-*75. 



1815-*70. 



870,971 

666,575 

S; 113, 845 

496,258 

707, 310 

49.536 

269,468 

20.950 

26,950 

308,068 

22,639 

62,836 

20,820 



5,566,286 



100,026 



819.608 

575,433 

1,915^830 

361»746 

S56.143 

30,7tl5 

817,496 

18,730 

96.190 

963^748 

99,818 

53,837 

17,887 



4,880, 195 



686^001 



i8f»-*n. 



M 
1 



* Inoadlut; Pittabargh, and a few points in the S onthem StatcA. 

The States bordering on the Ohio River show a decline firom thepiD- 
duction of the previous season, but all the others have increased fhcir 
aggregates. The States west of the Mississippi Biver and TeuMM 
show a marked increase, a fact which indicates the future difEtaSMmrf 
the hog-raising business and an increasing percentage of the anuiiid|iio- 
duction in the far West and the South. This branch of farm prodno- 
tion will in such case only show the same tendencies as the wheat eroh 
which is annually shifting its center westward while extending itsdf in 
the South. 

Average net weight — The average weights per head of the hogs packed 
during the last live seasons were as follows : 



states. 



Ohio 

Indiana 

Illinois 

Iowa 

MisHonri 

CansuH 

Wisconsin 

liinneflota 

Nebraska 

'Kentucky 

.'enncssoe 

jlicblcan 

IC{»'*«»riiuieoas 

Oeneral Arerace 



187a-'73. 



Poundt. 
242.51 
2:)0.25 
239.21 
229.55 
214. 12 
244.18 
230.45 
227.27 
246.71 
225.84 
207.11 
237.94 
237. 94 



t}«J.43 



187»-'74. 



Poundt, 
233.49 
207.22 
219.09 
204.67 
207. 01 
220.64 
210,69 
229.36 
S14.65 
213.87 
200.42 
234.02 
207.94 



214.97 



1674-.»75. 



Pounds. 
222.73 
908.8 
213.76 
198.67 
189.74 
171.63 
919.48 
937.46 
193.36 
909.60 
192.39 
934.97 
197.06 



909.77 



1875-'76. 



PiRmdf. 
91Sl14 
8ia41 
83L40 
81&81 
915L85 



815.8 

94a 63 

8ia5T 

91&99 

914.81 

999.7 

8^0.98 



917.71 



Iffll-nA 



Mil 

ML4I 
SUV 

9RLV 

8aft 

9I0L4 

MLif 

8IIIH 



MaM 

83ftS 
8IL1I 



9tt« 



The average weight of 1876-*77 was 215.98 pounds, or 1.73 pounds iM 
;ban in the previous season. The general average of the last twdvi 
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18 is 218.79 pounds, leaving the average of the last winter season 
rounds short. A marked increase in weight is shown in Kansas, 
)nsin, and Kentucky, and a smaller increase in Ohio, Minnesota, 
iska, and Michigan ^ the other States show a decrease, especially 
na, Illinois, Iowa, and Tennessee. The average weight of Ohio 
educed by the policy of the Cleveland packers choosing only light 
and attracting them by special inducements from Chicago and 
gan 'y the same policy at Indianapolis enhanced the shortage of In- 
• • 

jrage yield of lard. — The average yield of lard per head for the last 
rinter packing seasons were as follows : 



states. 


1 

1872-*73. 


1873-'74. 


1874-'75. 


1875-'76. 


187C-T7. 




Poundt. 
43.85 
33.89 
43.21 
37.44 
36.03 
37.50 
39. 55 
39.36 
39.70 
39.78 
31.21 
3a 95 
38.95 


Pounds. 
39.04 
29.66 
37.23 
33.88 
33.86 
35.83 
30.50 
36.41 
34.59 
29.66 
34.16 
3a 26 
31.03 


Pounds. 
39.66 
29.^3 
36.66 
33.52 
29.19 
25.43 
31.63 
29.83 
26.88 
29.79 
29.2 
35.15 
28.27 


Poundn. 
36.07 
32. 60 
36.85 
34.10 
36.82 
37.7 
31 

30.6 
39.01 
32.07 
31.87 
33.66 
33.18 

• 


Pounds. 
36 29 




29 69 




35.19 




33.26 


i 


33.88 




37.16 


lin - 


30.73 


)Ul 


29.3 


in 


3ai 


ir 


33.1 


leo...... ................................... 


31.48 


kn - 


32.9 


JI60a8 ..................................... 


32.05 






oneml ftTBrsisro. .•.•....•......•...••.•••••• 


40.08 


35.02 


34.20 


35.45 


34.03 


• 





3 smaller averages of the last few years are due in part to the fact 
ihe hogs packed are smaller than formerly. At many points only 
)r animals are in request. The only States, that increased their 
,ge yields during the last season were Ohio and Kentucky ; of the 
States, the most marked reduction is in Indiana and Missouri, 
e the average has fallen off nearly 3 pounds per head. 
erage cost — The average cost per cental of hogs paclted in the dif- 
t States was as follows : 



states. 


1872-'73. 


1873-'74. 


1874-'75. 


1875-'76. 


1876-'T7. 




#4 82.59 
4 4a 96 
4 67.1 
4 31.29 
4 63.3 
4 01.1 
4 72.48 
4 81 

3 70 

4 88 

5 13.5 
4 94.2 
4 94.2 


$5 57.24 
5 29.63 
5 43.25 
5 19. 03 
5 36.63 

4 77.58 

5 72.16 
5 6a 52 

4 64. 17 

5 44. 45 
5 72.23 
5 54.3 
5 58.1 


18 64.3 
8 14.96 
8 35.6 

7 87.58 

8 19.1 

7 59 

8 56.04 
7 28.90 

7 22 

8 67. 51 
8 81 

8 15.88 
8 64 


a 96 

a8i 

a 93 
a24 

a 70 

7.66 

a 76 

7.72 
7.79 
9.05 
8.2i» 
a €6 

a 92 


7. SO 


k ........................................... 


7.08 




7.48 




6.89 


ri 


7.05 




6.61 


:8in ................ ... 


C.78 


Ota -. 


0.49 


ka 


7.11 


kv....' 


G.93 


^j ........-......-•.-••-.. ................ 

80e ...... ................ ...... ...... ...... 


6.99 


an. 


6.74 


iUltiOQfl ..................................... 


7.16 






l^nen&l avera&ro ............................. 


4 65.8 


5 43. 15 


8 33.63 


a 82 


7.18 







e average prices paid by packers were lower in 187G-77 than in the 
jeasons immediately previous, but are still greatly in advance of the 
►ns of 1872-74. There is a falling off in price in all the States 
lot greater than is observable in all other branches of production, 
ultural or manufacturing, the reduction being only 5 per cent, on 
rhole. Considering the general reduction of prices, it appears that 
»rice of hogs holds its own in relation to other kinds of merchaiidisei 
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sbowiug that this brauch of {iroduotioa and trade has not be 
doue, nor haa the 8u])[ilf oiitNlripped a pcrmaneDt and health; a 
Recapitulation. — Th» t'uUowiDg table Bit ows then amber of hi n 
their aggregate iiet weight, yield of lord, and coat, during the m^l 
viuter packing oeasoits: 



SlMUOD*. 


■-.SS' 


n 


■^SK" 




Ur.L 




'S? 


iKO-'se 




m"3 ' 
xti.n 

51)1 
!Uli.7S 

«a75 

:).». 14 
EB.M 


pDundj. 
Sid! H4Hi lid 

5«:ai!i;4ii 

(SO. 4AW1J 

iiiiS 


4(tl» 
31^54 


















IJW-'M 


















intw: :::::::::: 

IBM-'W 

iim-'Ti 

itn*-~a 

lHYS-^Vfl 


.. B,J1U.*« 

... 4,em,m 


b^i 



Tlie operations of the last year, cotuiiared with its prodeceaaor, ■ 
an increOHe in the number of hogs packed of 19ii,ii(>4 head, or 4 per ( 
The rednctiou in the weight per head of hugs packed bag partly neatld> 
ized the increased number, the aggregate weight being only 33,067,751 
pounds, or a little over 3 per cent, grettttr than-laat year. The bop 
packed in ISTC-'TT were equivalent to only 5,031,890 hogs Of the weurirt 
of the previous year. Tlio aggregate yield of lard is replaced 40!^ 
poands, the average yield per head having fallen from 35.46 poandilB 
34.03, a decline of 4 jier cent, in one year. The nverage costof faogB toAa 
packer fell from $8.83 to $~.IS jier cental, a reduction of 18.6 perooU 
involving a reduction in the aggregate amount paid for hogi of 
$15,050,014, or IG per cent., uotwithstanding the increase of tiie noB- 
ber. 

I'acking t» the jtrhtcipal cities. — Nearly two-tbirds of the hogs M 
packed at eix leading cities, viz : Cliicago, Cincinnati, Saint LoiUs, Ib- 
dlanapoliij, Milwaukee, and Ixtuisville, TJic numbers packed at tiMB 
points during the last &\'e winter seasons were an follows : 



raking polnlfc 


ls™--73. 


1B73-74. 


18T+.^S. 


.„>=-■« 


Winn. 


S^-EEEEEEE 


111), 317 


i,5an,ao4 
5Bi,aM 

463.793 
255: 7BS 

a34.os4 


411^ 94S 

ass 


•■lag 
Sis 

181. ra 


II 






MM 




Total for tlio III dtiw 


as; 


iSS 


iJSSS 


iSiS 


laa 






5. 410, 394 


5,408,BU0 


i.see,sae 


4.880, us 


i.m» 






saw 


6Lt!T 


fllS) 


^Ui 









The per cent, of the packing at these points declined aomevfaat dariK 
'.u last season, their number haviug increased but 77,443 head, 013 
>er cent., while the number packed at other jKiints Increased I14,7C1 
•"ad, or about 7 per cent. This relative increase of the other pointB ii 
u part attributable to the increased namber of those points fltom wbfeh 
itutiBtins ■"% gathered. 
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The average net weight and yield of lard per head, per cental at 
those cities daring the last three seasons were as follows : 



Packing points. 


Average weight per head. 




1874-*75. 


1875-'76. 


1876-*77. 


1874-'73i. 


1875-T6. 


iar»-T7. 


[Thicsffo ■■ 


PouMdM. 
212: 42 
220.6 
192 
196 

209.27 
90a.56 


Pounds. 
217. ;« 
2ia95 
214.78 
201 
215. 15 

&oe.83 


Powndt. 
215.97 
219.77 
206.42 
182.5 
221.73 
221. Ui 


P(tund$, 
37.3 
41.77 
SO 
29.5 
21*. 87 
3L15 


Poundt. 
36.32 
37.8 
36.56 
31 

32.4 
3a63 


Pounds. 
35.10 


ClncintMitl ,.,^,,^,-^-,-,-„, 


38.2 


Saint Looia 


32.55 


[ndiaDaTM^lifl 


26.5 


ICiWi^pk«^ 


30.25 


LonisTille . .. .. 


32.62 






(reneral average of other pointa . . 


209.47 
210.27 


2iai3 
293.69 


213.11 
221.3d 


35.43 
^21 


35.47 
35.41 


34.41 

33.33 


Gkneral average of the whole 


900.77 


217. 71 


21&98 


34.20 


3r». 45 


34.03 



It will be noted that the hogs packed at Cincinnati during these three 
seasons show, respectively, the greatest average both of weight per 
head and of lard per head. The hogs packed at these six cities, although 
averaging in weight considerably below those packed at other points, 
show a l^ger yield of lard. 

Park product. — ^The amoant of barreled pork produced in the six cities, 
in the interior and in the whole of this pork-packing region, was as fol- 
lows : 



Meat pork.. 
Prim e meas. 
Bxtra prima 
Claar 



SixoiUea. 



Barrels. 

349.987 

35,942 

37,761 

2,226 

4,598 



Interior. 



.BOrrelt. 

138,789 

21.829 

10,480 

9.084 

7,087 



TotaL 



Basrds. 

488,709 
57,771 
48,241 
11,310 
11,685 



Other Idnda. 



Total 1876-'77- 
Total 1875-'76. 
Total 1874-'75. 



Six oi ties. 



Bmrrds. 
11,696 



442,210 
363,555 
411,747 



Interior. 



Bmrrdi. 
7,795 



195, 057 
146. 055 
157,721 



TetaL 



Barrels. 
19,491 



637,267 
509,610 
569, 4» 



Of the barreled pork, 69.4 per cent, was made at the six cities in 
ISTC-'TT, against 71.3 per cent, in 1875-^76, and 72.3 per cent, in 1874-^75. 
This fact indicates that the interior points are gaining in their propor- 
tion of the more elaborate preparations of pork. Of the 442,210 banrels 
of all kinds made by the six cities in 1876-^77, Ohicago claims 290,493 
barrels, or 05 per cent. ; of the 303,555 barrels made in 1875-^70, Chicago 
made 263,430, or 72 per cent.: Oinoinnati turned out 46,944 barrels in 
1876-?77, against 43,729 in 1875-'76 ; Saint Louis, 47,826, against 32,799 ; 
Indianapolis, 1,350, against 1,480; Milwaukee, 44,250, against 33,172 : 
Louisville, 11,297, against 15,945. Ohicago, Cincinnati, Saint Louis, and 
Milwaukee greatly increased their product, but Indianapolis and Louis- 
ville declin^. 

Summer packing. — The number of hogs packed during the summer 
season, or trom March 1 to November 1, of the last three calendar years 
was as follows : 



Faoking pointa. 


1874. 


1871. 


1976. 


Piokliig pointa. 


1874. 


1875. 


1876. 


• 

Chlcnpo. . . . . r . - . - - - 


446,368 
136,153 
150,962 
204,496 
12,600 


728,781 

118,783 

102,424 

89,162 

2,632 


1,315,402 

121, 173 

131, 156 

283,621 

60,827 


Canton, Til 




9,720 
7,000 


6,837 


Ciiiuiinnati ...... 


Char)eaton,ni 

KanaaaCitj.Mo... 

Detroit, Hioh 

Dea Hoinea, Iowa«. 
Cedar Bapida, Iowa. 
Other pointa 

ennd total.... 


17.000 
10.000 
10,000 




Saint 1/Kit* 


16,754 


IndianMolia 

IfHwnnkAA 


d,ooo 


94,000 
28^600 




73,839 
12,900 


72,133 
16,404 


105,580 
10,263 


Total for five 
eitiea 


950,500 
117,136 


1,041,782 
106^904 


1,912.181 
167,388 


CleTalaiid.Oliio.Iir. 


1,900,404 


1,902,343 


2.991, 616 
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Daring the last sammer season the number of hogs packed was ottrif 
double that of the previous season. Summer-cured pork is received lilk 
increasing favor in both domestic and foreign markets. The sammerof « 
187G was one of general depression to holders of winter-cored pwk, m 
the large supply of hogs, induced by the abundant supply of com, 
stimulated summer curing, the produot of which suffered little or no 
loss from shrinkage; hence it could be sold at prices entailing a loBSOii 
winter-cured pork. These facts rendered the increased aggregates of 
the winter season of 1876-'77 still more remarkable, and showed tha 
existence of an increased demand for the winter product of the Weit 
The prospects for the summer season of 1877 are very fair, the supply oi 
hogs, from all indications, being about equal to what it was last sammff. 
Operators at various points since the close of the winter seaaoa of 
1876-'77 find the supplies somewhat in excess of last year. 

The average net weight of the hogs packed in the West daiioff flie 
summer of 1876 was 184.03 pounds per head, against 177.32 ponnda ia 
1875, and 164 pounds in 1874. Aggregate net weight, 421,738,051 poimds 
in 1876, 223,845,720 pounds in 1875, aud 196,872,810 pounds in 187i 
Average yield of lard, 30.36 pounds per head in 1876 and 29.26 poimdi 
in 1875. Aggregate yield of lard, 69,528,486 pounds in 1876 and 
36,923,533 pounds in 1875. 

Summer and lomter pcuiJcing. — ^The results of the summer and winter 
packing of the five years ending March 1, 1877, may be snmmariiedii 
follows : 



Seasoni. 



1872-'73 
187:i-'74 
187l-'75 
1875-'7G 
l87r>-'77 



Nnmber packed. 



Summer. 



505, roo 

1, 002, 916 
1,300,444 
1,262,343 
2,291,616 



Winter. 



5,410,314 
5, 466, 200 
5,566,226 
4, 880, 135 
5, 072, 339 



Total 



5,915.814 
6, 520, 110 
6,766,670 
0, 142, 478 
7,363,.955 



Aggregate net 
weight. 



F^oundt. 
l,353,96i,S83 
1,909, MO, 509 
1,SG4,519,837 
1,280,301,741 
l,517,i»5,88B 









It will be seen that the prodnction of the last year was the largest on 
record in regard to the nnmber of animals and their aggregate wei^t 
and yield of lard. 

IN THE EAST. 

Annual receipts. — ^Tho receipts of hogs on the seaboard are to a bduII 
extent for packing purposes, the larger portion being taken by bntdien 
for the supply of fresh meat. The packing business is risiDg to flOiM 
importance in New York and Boston, but it is still on so smaO a Bcak 
and so unsystematized that definite statistics cannot be obtaiDed. The 
number of live and dressed hogs received at four leading Atlantic dtiflS 
)nriug the last three yeiirs were as follows : 



'lica. 



>oaton 

^ow York . 
Philadelphia 
Jaltimon) ... 

Total. 



1874. 

_i 



G13, 874 

1,877,410 

419.134 

:i57,M7 



3,868,774 



1S75. 



416,637 

1»4«^167 

3*45,977 

5399, (Dl 



Si^4S!,Lti 



18% 






%v^9^ 
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Of the receipts of 1876, 200,614 were dressed carcasses. 
Summer receipts.-— The receipts from March 1 to November 1, 1875, and 
1876 were as follows : 



Cities. 



J-^-. -w 



Boston 

Hew York... 
Philadelphia. 

Total.. 



1875. 



Live. 



216,991 
685.269 
190,900 
175,447 



Dressed. 



16,362 
6,007 

13,465 
5,000 



TotaL 



233,353 
{■91, 366 
804,365 
160, 447 



1,5019,531 



1876. 



Live. 



233,562 
757, 144 
201,600 
175, 631 



Dressed. 



6,688 

7.222 

18.400 

5,000 



TotaL 



240,250 
764,366 
820.000 
180,631 



1,405,347 



Winter receipts. — The numbers of live and dressed hogs received at 
these four cities daring the last three winter packing seasons, respect- 
ively, were as follows : 



Cities. 



Boston 

New York.. 
Philadelphia 
Baltimore.. 

Total. 



1874-'75. 



1875w 



Total. 


Lire. 


Dressed. 


TotaL 


848,949 
687,425 
117,260 
112,500 


100.199 

4'>7, aw 

92,650 
94,388 


61,213 
33,046 
28,100 
15,000 


161, 412 
490,901 
120,750 
114,328 


1, 166. 134 






887,391 



1876. 



Live. 


Dressed. 


TotaL 


126,762 

469,042 

95,840 

88,445 


66,436 
65,880 
31, 340 
20,000 


193, 195 
534,923 
127,180 
108,445 






963,743 



For. the twelve months ending March 1, 1877, and inclnding the last 
sammer and winter seasons, the receipts of these fonr cities amonnted 
to 2,368,989 head, against 2,396,922 head received daring the previons 
twelve months. 

The increase in the last winter season of 76,351 head was more than 
coanterbalanced by the decline of 104,284 in the receipts of the previous 
sammer season. 

At Buffalo, F. Y., the receipt of hogs daring the winter season of 
1876-'77 was 373,000, against 459,800 the previous season. Of the 
receipts of 1870-'77, there were shipped 294,850 head, leaving 78,210 head, 
of which 56,450 head were packed; the shipments of the previous year 
amounted to 377,500, leaving a net supply of 82,300, of which 60,000 
were packed. The receipts of the calendar year 1876 were 1,150,210 
head, shipments 936,700, leaving a surplus of 213,510, of which 134,000 
were packed. During 1875 the receipts were 1,067,300 and the ship- 
ments 907,800, leaving 159,000, of which 142,000 were packed. Durmg 
the last sammer season there were packed hero 78,800 head, making 
135,250 for the twelve months ending March 1, 1877. 



ON THE PACTPIO SLOPE. 

A growing demand for prime pork to be exported to China, Japan, 
the Pacific islands, Eussian Asia, and South America is uoted in San 
Francisco. Grain was very abundant in California in 1876, inducing 
farmers to breed and fatten an increased number of hogs. This caused 
an enlargement of the packing business of San Francisco from 90,000 
hogs in 1875 to 175,000 in 1876. The total number packed in California 
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is estimated at 230,000 in 1876^ against 170,000 in 1875, and : i 

1874. California hogs are light, compared with those raised qt 
Atlantic slope or in the Mississippi Valley. Those packed at « 
Cisco in 1876 averaged but 185 pounds gross weight per heau and on 
15 J pounds per head of lard. The average cost was (6.37} per cental, 
gross, in coin. The introduction of the Berkshire breed of hogs isnid 
to liave already enlarged the size of market animals, and other improTe- 
ments in the character of the stock are noted. The average netwe^ 
X)er head in 1875 was 124 pounds, and in 1874 115 pounds. The M 
bogs came from the corn-raising counties of Los Angeles and YentDi, 
thoup^h some excellent wheat-fed animals were brought from the SMn- 
mento Valley, and some good acorn-fatted hogs from the San Joaquin 
Valley. The rise in the price of grain seems to indicate a reduced hog- 
crop lor 1877. The amount of barreled pork of all kinds made at Sn 
Francisco in 1876 was 5,230 barrels. In Oregon, the packing is mofltilf 
done at Portland; estimates of the number packed in 1876 range fron 
60,000 to 80,000 head. Oregon raises heavier hogs than those indicatei 
by the San Francisco average. 

CANADA. 

Canadian pork-packing for market is mostly confined to the pnmnoe 
of Ontario. The business has been somewhat variable in its eiteoL 
but it seems to be growing, though several of the prominent packenci 
this region have found it profitable to transfer their operations to CU- 
cago. During the last eighteen months the pork-packing facilitifliQf 
Ontario have been enlarged by the erection of new packing-hoaaea ai^ 
by the extension of market arrangements generally. As the com ana 
of Canada is limited and not very productive, and as other kindaof 
gi^ain bear good prices, Canada farmers cannot be depended npon te a 
large supply of hogs. Hence the Canadian packers look to the UniM 
States for the bulk of their material, especially from Michigan ud 
Illinois ; Chicago furnishes a very large proportion of the animata 
slaughtered. The home demand for bacon and hams is mostly sapplied 
by Canadian farmers, but the production of barreled pork in the Da- 
minion is not adequate to the demand, nor is it of a very high charaoler. 
Canadian pork is lighter than in the United States, and put up in pooier 
barrels ; hence it is less in favor with lumbermen and other large con- 
suming classes, whose wants are supplied mostly from the Ohioago ud 
Cincinnati markets. Canadian packers, however, are improving in tfaeb 
methods and turning out a much better product than formerly. SoM 
of them find greater profit in exporting fresh meat to Europe, and arem- 
templating a transfer of their capital and enteri>rise to that trade, but 
others regard this as a very doubtful policy. During the winter seaaoa 
jf 1876-'77 there were packed at 36 difi'erent points in Canada 180,118 
logs, an increase of 66,200 head over the previous season. The averafB 
let weight of the hogs packed was 203.77 pounds per head. Aboot 
''),000 barrels of pork of all kinds were among the results of the seoBOiite 
)peratious. The number packed during the summer season of 1876 was 
51,541, nearly all being at Toronto and Hamilton. The aggregate nnm- 
'3er Daeked '^ ^'^^nado. during the twelve months ending March 1, 1877, 
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BBOAPITTJLATION. 

The number of hogs packed during the lost two summer and winter 
packing seasons were as follows : 



iBtlM Wmt 

BatBUo, AllMUiy, and Troy. 

Pacific slope 

Pufin^a 

lllaiitio alopo 



Grand total . 
Inoreaae 



187&-'7«. 



Wintor. 



4, 880, 1S5 

126,738 

85,000 

118,989 

887,391 



16,099,253 



Sommor. 



1,963.343 

88,324 

170,000 

40,000 

1,500,531 



1876-*Tr. 



Total. 



6, 148, 478 
815,062 
2ri5,000 
159.989 

2,306,922 



3,070,196 



9,169.451 



Winter. 



5,078.339 
101,450 
105,000 
186,198 
963,74:2 



6,4it8,TJ9 
329, 476 



Sammer. 



2, 291, 616 

62,800 

200,000 

do, d44 

1,405^247 



4,038,207 
968,009 



Total. 



7,363,955 
184,250 
305,000 
244,742 

2,388^989 



10,466,936 
1,297,485 



POBK PRODUCT OP WINTER PACKINO. 



The Cincinnati Price Ourrent estimates the aggregate pork product of 
the last two winter seasons as follows : 



Green sides pounds 

Oreen shoulders do.. 

Green bams \ do.. 

Total green meats , 

Sides pat into barrels. pounds 

Bides remaining do.. 

Sbonlders pat into barrels do.. 

Sboolders remaining do. . 

Sides and sboolders, excluding barreled pork do. . 

Sides, sboolders, and hams, exclodlng barreled pork do. . 



1875-»76. 



424, 982, 408 
169, 99*2. 963 
148, 743, 843 



743,719,214 



88,825.900 
336, 156, 508 
8,000,000 
161, 922, 963 
498, 149, 471 
646, 893, 314 



1876-'77. 



438,218,899 
175, 287, 556 
153, 376, 612 



706,883,060 



106, 080, 700 
332, 138, 192 
15,000,000 
160,287,536 
492,425,748 
645,802,360 



Exclusive of barreled pork, the production of meats shows a slight 
reduction, being 1,090,954 pounds less in 1876 than in 1875. 



EXPORTS OF HOG PRODUCTS. 



During the fiscal year ending June 30, 1876, we exported 327,730,172 
pounds of bacon and hams, with a declared value of $39,664,456; 54,195,- 
lis pounds of barreled pork, valued at $5,744,022; and 168,405,839 
pounds of lard, valued at $22,429,485 ; total exports, 550,331,129 pounds, 
worth $67,837,963, or about 10^ per cent, of our total domestic export. 
Deducting from the exports gold and silver coin and buUiou, our export 
:>f hog products amounts to over 11^ per cent, of the merchandise. 

The distribution of this mass of material is very irregular. Europe 
takes 311,319,716 pounds, or 95 per cent, of the bacon and hatus ; 15,310,- 
048 pounds, or 29 per cent., of the barreled pork ; and 128,290,831 pounds, 
or 76 per cent, of the lard; M these are valued at $56,010,651, or 82f 
per cent of the whole export of hog products. Of the amount sent to 
Europe, the United Eangdom took over two-thirds, including 281,176,650 
pounds of bacon and hams, 14,272,923 pounds of barreled pork, and 50,- 
771,281 pounds of lard, valued at $42,053,774. Our next best customers 
on that continent were Germany, which took 64,886,453 pounds of hog 
products, valued at $8,295,569 ; France, which took 13,952,985 pounds, 
valued at $2^460,777; and Belgium, which took 9,107,248 pounds of bacon 
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MARKET PBIOES OF ViM 

Tht follmeins qtutiaUan* rrprfettt, m nrarljr m f 



PradMtfc 


J»n^. 


F-bnatj. 


M«h. 


April. 


*. 1 


Flour: 
SnpcrdM, BUt« sod wwl 


MM J«»450 

480 to S40 
i'.;b tu 33 

1 11 to 45 
116 to 4.-. 
133 to 50 
GS to 70 
41 to 30 
8T to B5 

ilOO to3300 


H35 tottSO 

465 V. 5W 

480 lo S30 
1100 to33KI 


nas toi4Bo 

4tlU to 300 

480 to cas 

B30 to 8 75 

133 to 137 
1 33 to 1 47 

111 

85 to ISS 

18 00 to SI 00 
13 00 to IS 00 

050 toisoo 

«» toVBO 


H90 M»47S 
SIO to 3 03 

SIB to too 
S50 to ITS 

41 t« SO 


tn mi 

BIS Ul* 

Hi 

Ie: 

.••f,i" 


jrn bW 

eotninDii(«ft!rwutJ.fT-v. 

G^'moholwKratliB™ 


Whui: 

N*l.priDK bo.h, 

NoSsprinj! ........do.. 

wintt>r!ii'nil'>Fr,WMt!!l"!! 

-Wintor,wbito,w»[do.. 

Corn do.. 


3aKSl,5;:r. 


BOO toSlgi 

iBoo toisoo 
BSD to tioe 

S90 toUSO 

Biso touai 


USB ton* 


11.0 ,oii.-» 


10 M to 11 50 




USB. -. 

1141 M«« 

11 1* ■ 

s:: 

;:s 

N. > 

m» a 

?: ■ 

...1 

41 to 

SS 

U to 

iSS: 

9«B IB 

i: 

a « 




:„! ' ' " 


fS^.Sr::::::::.±:: 


15M 




laj to 13J 

Tito 81 
D| to 111 
191 to 131 

81 U U 

no to S4 

43 lo if 
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PRODUCTS FOR 1876. 

tt« Btaie of the nuirJcet at ihe beginning af tack numth. 



Juno. 



July. 



August. 



#400 to|4 

4 90 to 7 

4 90 to 9 

4 90 to 6 

1 15 to 9 



128 to 

116 to 

113 to 

113 to 

135 to 

40 to 

3S to 

85 to 

Vominal 



90 
00 

00 

15 

00 

30 

22 

40 

40 

50 

59i 

47 

96 



17 00 to 90 
1000 



00 



noo. 

is 00. 



$3 40 
450 

450 

485 

605 

120 
1 12 
85 
93 
125 
56 
34 
80 
90. 

16 00 
13 00 

10 00 
13 00. 



1880 tol9S5 



Vofminal. 
101 to 

18 to 
18 to 

6 to 

61 to 

7 to 
«|to 

U to 

8 to 

8 to 



46 to 

38 to 

48 to 

f5 to 

19 to 

li|to 



"i 

35 
27 

i^ 

8 
lOi 

lai 

8 
10 



48 
44 

58 
40 
25 
16 



890 
495 



to 
to 



400 
500 



SOO to 935 



too to 

700 to 

110 to 

81|to 

48 to 

85 to 

to 



900 
900 
160 

56 

67| 
180 



UOO to8300 



1150 

13 00 

1800 lolOOO 

1790 tolOOO 
UOO toUSO 



to $4 00 
to 5 15 

to 8 75 

to 600 

to 8 75 

to 130 
to 1 17 
to 1 45 
to 145 
to 145 
61 

95 



to 
to 
to 



to 19 00 
to 14 00 

to 11 00 



$360 to|435 

440 to 650 

4 40 to 9 00 

465 to 500 

505 to 850 

1 12 to 1 25 

94 to 1 12& 

70 to 125 

70 to 125 

115 to 135 

54 to 59 

35 to 38 

50 to 78 

Neglected . . . 

14 00 to 18 00 

13 00 to 13 00 



19 75 to 19 85 



19 50. 
11* 

16 
18 



to 11} 



7 
6 

8 

8* 
11 

6 
8 



to 
to 

to 
to 

to 

to 

to 

to 

to 



46 to 

38 to 

48 to 

25 to 

19 to 

13 to 



27 

28 

11 

H 

10 

12} 

8 
10 



48 
44 
58 

40 
25 
16 



300 to 350 
4 35 to 4 75 

475 to 900 



5 75 
650 
97 
55 
30 
90 



to 

to 
to 
to 
to 
to 



850 

8 75 

145 

63 

50 

95 



16 00 to 31 00 



10 50 

12 00 

UOO to 14 00 

1700 tol750 
900O to9050 



$350 to$425 

425 to 650 

430 to 850 

4 50 to 5 90 

6 10 to 8 50 



900 
10 00 



to 11 00 
to 12 00 



19 40 to 19 60 
Neglected . . 
Neglected . . 
lli to 11* 

13 to 27 
33 to 30 



6|to 
6* to 



8* 



81 to 9| 

8ftto lOiJg 
ll-I^to 12} 



6 to 

8 to 



38 to 
30 to 
45 to 
25Ato 
12{to 
10 to 



8 
154 



40 
36 
53 
33 
24 
15 



300 
425 



to 350 
to 4 75 



4 75 to 8 50 



5 75 
650 
83 
54 
30 
90. 



to 

to 
to 
to 
to 



800 

800 

135 

65 

46 



1400 to 20 00 



10 50 

12 00 

13 00 to 14 00 

1900 to 1950 
EW50 tollOO 



September. 



$4 20 to $4 75 

5 00 to 6 30 

500 to 950 

510 to 6 25 

630 to 800 



1 



05 
98 
90 
90 
14 
50 
35 
70 



to 
to 

TO 

to 
to 
to 
to 
to 



20 
10 
27 
27 
28 
57 
45 
85 



Nominftl. 



14 00 
1300. 



to 18 00 



8 00 to 10 00 
10 00 to 11 00 

16 50 to 16 75 
Neglected... 
Neglected . . . 
91 to lOi 

14 to 30 
92 to 32 



5 to 
7 to 



lOi 

8i 



9 to 9} 

91 to 10 A^ 

11 to 12^ 



6 to 
9ito 



35 to 
30 to 
40 to 
20 to 
13* to 
10 to 



300 
400 



to 

to 



»* 
13* 



43 

40 
48 
35 
26 
16 



350 
4 75 



4 75 to 8 35 

5 50 to 7 75 

6 00 to 7 75 
90 to 130 
57 to 61 
36 to 50 
75 to 80 

Nominal 

12 00 to 21 00 



1050 

1200 

1250 tol300 

17 00 to 17 50 
1775 tol800 



October. 



1 18 



30 
32 

30 
30 
30 
59) 
47* 
87 
97ito 12.'> 



10 
05 
05 
15 
56 
30 
70 



to 
to 
to 
to 
to 
to 
to 
to 



1 
1 
1 
1 
1 



2000. 
12 00. 

8 00 
10 00 

16 70. 



to 10 00 
to 11 00 



14 60 
530 

520 

525 

665 

125 

122 

122 

133 

133 

56 

31 

73 

108 

14 00 
1200 

800 
10 00 

16 00 
1350 



19 50.... 
0}to 



lOi 



18 to 37 
29 to 38 



10 to 
8 to 



13J 
11* 



8} to H 

ot^to iOt^b 

lO/^to IIt's 



5* to 
8 to 



46 to 

33 to 

44 to 

23 to 

16 to 

11 to 



435 to 

4 75 to 



9 

13* 



48 
45 
50 
40 
28 
21 



450 
550 



5 75 to 9 25 



600 
650 
105 
55 
35 
75 
95 



to 
to 
to 
to 
to 
to 
to 



850 

850 

135 

64 

50 

60 

130 



1200 to2000 



10 00 

1800 

1250 to 1350 

16 50 to 17 00 
1775 tolSOO 



NoTember. 



to $4 90 
to 565 

to 850 

to 660 

to 875 

to 130 
to 125 



to 135 
to 61^ 
to 49 
to 88 
to 118 

to 18 00 



$500 to$530 
5 60 to 690 

655 to 835 

540 to 5 80 

665 to 875 

133 to 135 
128 to 132 
130 to 135 

134 to 145 
134 to 145 

53ito 61 

37 to 49 

80 to 95 

80 to 85 

1400 tol80 
12 00 



to 1000 
to 11 00 

tol700 



9fto 10 



19 to 
24 to 



28 
38 



9ito 14 

11 to 13 

9|to 9} 

91 to lOi 

lOf to 11} 

5 to 8 

8 to 11 



48 to 50 
36 to 46 
48 to 55 



16 to 28 
14 to 93 



485 to 475 

500 to 575 

575 to 050 

600 to 850 

650 to 850 

110 to 138 

58 to 65 

33 to 53 

75 to 80 

85 to 120 

1200 to2000 

UOO 

1200 

1350 tol350 



1600 to 1650 
1800 



December. 



1050 to 11 50 
1200 tol250 



1700 



9|to lOf 

16 to 26 
34 to 38 



11 to 
10 to 



9ito lOi 



10} to 11* 

111 to 12f 

5 to 8 

8 to 11 



48 to 90 

36 to 48 
48 to 57 



16 to 
14 to 



88 
33 



435 

500 



to 475 
to 575 



575 to 9S5 



600 
650 
130 
58 
45 
85 
05 



to 
to 
to 
to 
to 
to 
to 



800 

850 

148 

66 

58 

90 

180 



1300 tol900 

UOO 

1300 

1400 tolSOO 



1400 tol450 
1700 tol750 
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MARKET PBIGES OF FAB 



Products. 



BosTOX— Contmaed. 



lb 



Lard 

Batter : 
New York andYonnont, 

p onnd 

Western lb. 

Cheese : 
Now York and Yermont 

factory lb.. 

"Westeru factory do. . 

Sugar, fair to good refining, 

pound 

Cotton : 
Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

Wool: 
Ohio and Pennsylvania, 

pound 

Michigan lb.. 

Other western do.. 

Pulled do.. 

Combing fleece do . . 

California do.. 

I'lIILADELPHIA. 

Flour: 

Superfine bbl . 

Pennsylvania, extra to 

choice bbl. 

Western, extra to choice 

barrel 

Wheat: 

W-hito bush. 

Amber do. . 

Ked do.. 

Rye do.. 

Barley do.. 

Corn do.. 

Oats do.. 

Hay: 

Baled, prime ton. 

Common to fair ship- 
ping ton. 

Beef: 

Western mess bbl . 

Extra mess do.. 

Waithmau's city fam- 
ily bbl. 

Pork: 

Mesa bbl 

Prime mess do. . 

Prime, (extra) do. . 

Lard lb.. 

Butter: 
Choice Middle State.lb.. 

Choice western do. . 

Jheese: 
New York factory . . . lb . . 

Ohio factory do.. 

'tugar, fair to good refln- 

ing lb. 

votton: 
Ordinary to good oi^di- 

nary lb. 

Low middling to good 

middling lb. 

Vool: 
Ohio and Pennsylvania 

XtoXXX lb.. 

Other western do.. 

?ulled do.. 

Combing, washed and un- 
washed... ....lb.. 

Tnb-waahed lb.. 



January. 



$0 131 to 10 14 



22 to 32 
17 to 33 



10 to 13 
10 to 12^ 



8 to 

10 to 
13 to 



45 to 

42 to 

41 to 

40 to 

55 to 

15 to 



12 
14J 



53 
45 
45 
55 
65 
3G 



4 00 to 4 37i 
450 to 650 

5 50 to 6 37i 

142 to 145 
140 

100 to 13'? 

8d to 00 

70 to 135 

56 to t>8 

43 to 50 

2200 to2400 

2000 to2200 

7 00 to 9 00 

8 00 to 9 00 



1600. 



■I 



2100 to 22 CO 

•19 50 to 20 00 

17 00 to 17 50 

13 to 16 



27 to 
27 to 

6ito 
5 to 

8 to 



38 
31 

13t 
13 

8i 



10 to 122 
18} to 14t 



45 to 
42 to 
26 to 

46 to 
40 to 



52 

48 
64 

66 
54 



February. 



$0 13^ to 10 14 



20 to 33 
18 to 33 



10 to 13 



8 to 8i 

9i to Hi 
12| to 14 



45 to 
42 to 

42 

35 to 
5-2 to 
17 to 



.•iO 
45 



55 
CO 
34 



400 to 425 

425 to 650 

4 25 to 6 75 

1 45 to 1 55 

141 to 142 

1 20 to 1 40 

86 to 88 

75 to 135 

52 to GO 

40 to 48 

2100 to 21 50 

19 00 to 20 00 

700 to 900 

800 to 800 



16 00.. 



.-«> 



2125 to 21 50 
20 00 

17 00 to 18 00 
12 to 13 

28 to 38 
25 to 31 

111 to 13} 
13 



71 to 8 

9) to llf 

12| to 13^ 



47 to 

24 to 

42 to 

44 to 

40 to 



50 
42 
64 

63 
54 



March. 



10 13) to 10 14|||0 14i (0 to 15 



SO to 34 
18 to sa) 



AprU. 



Hqr. 



30 to 38 
S3 to 30 



1014 tsllll 



ST to I 
U.to I 



10 to 
9 to 



n 



7ito 7f 

8|to lOf 
13 to 131 



33 to 
42 to 



521 
46 



35 to 
42 to 
14 to 



47 
65 
33 



350 to 400 

425 to 650 

425 to 660 

1 45 to 1 55 

141 to 143} 

120 to 140 

83 to 84 

75 to 130 

54 to 61 

3^ to 48 

2100 to 21 50 

19 00 to 90 00 

700 to 900 

8U0 to 9 00 



16 00 



2250 toSSOO 

2100 

18 00 to 18 50 
13 to 13t 

27 to 38 
25 to 31 



11) to 
7ito 



14 
13 

71 



9 to tOi 
IS to 1S{ 



48 to 
40 to 
38 to 



40 to 



5S| 

45 

64 

08 

SSil 



10 to 
9 to 



14 



7|t0 71 



9|to 
ISito 



43 to 
40 to 



114 
1^ 



47 
41 



48 



30 to 
iV'to' 



350 to 400 

435 to 675 

575 to 800 

150 to 156 
153 

95 to 158 

81 to 89 

75 to 195 

60 to 65| 

43 to 50 



3100 to9150 

1900 to9000 

9 00 to 10 00 

1150 toiaso 



16 00. 



9 to 
8 to 

Tito 



9ito t 
ISito 1 



37 to 4 

33 to 1 

33 to 1 

IB to i 

47 10 ■ 

14 to 



330 to «< 

495 tor 

595 to 71 

ISO to 1 
150 to li 



195 to 1 



49 to 

9109 fe 

1999 9 

900 tl 
IISO 9 



16 00. 



3350 to8373 

9100 •» 

1875 to 1900 11899 
Hi to 15 



36 to 
S8 to 

5 to 
4 to 

7|to 



9|to 
13|to 



45 to 

40 to 

98 to 

49 to 

40 to 



44 
43 

14 

m 



11* 

14 



48 
45 
04 



13 

90 to 
99 to 

5 to 
4 to 

Tito 



9ito 

19*to 



98 to 

35 to 



3T to 
40 to 
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;J^^ ^ <L3:B 1876— Continaed. 



a-uiy 



7~\ 



August. 



|0 13i 



#0 13 to $0 12|||0 19 to 10 132 



25 
24 



September. 



1011 tofOUilOU to|01U$010ito|011i|010|to$011i 



SM) to 
18 to 



25 
2-2 



12 
11^ 

•7i 



lOi 
13 



45 

35 
40 

4T 



6 to lOi 



8 to 



fii 



81 to lot 
Hi to 13 



30 to 

S8 to 

S8 to 

15 to 

43 to 

14 to 



43 
34 
34 

40 
46 
27 



4 OO 
G T5 
825 

I 1 55 

» 1 48 
> 1 43 
o 85 

lal 

o 59 
A 43 

to 90 00 

to 19 00 

to 8 00 
toll 00 

to 15 00 



3S2S 

435 

500 

1 35 
130 

80 
75 
55 
54 

2d 

14 00 

1100 

600 
10 50 



ito 16) 



I to 

3 to 

5 to 

4 to 



26 
20 

13i 
12 



71 to 7i 



81 to 
l^to 



to 
to 
to 

3 to 
) to 



lOi 
13 



42 
36 
36 

55 
45 



to 400 

to 650 

to 6 50 

to 147 

to 147 

to 13d 

to 80 

to 95 

to 58 

to 40 

to 15 00 

to 13 50 

to 800 
to 11 00 



14 50 to 15 00 



20 50. 

17 50. 

17 00. 

Hi 

21 
20 



to 15 



t 
4 



to 
to 

to 
to 



8 to 



26 
22 

10} 
9 

Si 



81 to 10 
Hi to 12i 



40 to 

3a to 

22 to 

40 to 

30 to 



42 
36 
36 

55 
45 



18 to 24 
14 to 22 



6 to 
4 to 



10 
9 



8} to 9i 



8ito 
101 to 



30 to 

38 to 

27 to 

15 to 

40 to 

14 to 



12f 



40 
34 
33 
38 
45 
27 



325 to 350 

3 75 to 6 35 

500 to 650 

125 to 1C5 

118 to 122i 

70 to 117 

60 to 65 

55 to 1 05 

54 to 60 

30 to 47 

17 00 to 18 00 

14 00 to 16 00 

600 to 800 

10 50 to 11 00 

13 00 to 13 25 

1\ 00 to 21 50 

17 00 to 17 50 

17 00 

lOi to 12 



28 to 
24 to 

5 to 
4 to 

8} to 



38 
26 

10) 
9 



6ito 9i 
lU to 12| 



34 to 

.10 to 

22 to 

33 to 

30 to 



37J 

35 

30 

45 
40 



18 to 
14 to 



6 to 
5 to 



88 
30 



10 
9 



9it0 9i 



9ito 

lUto 



31 to 

30 to 

29 to 

15 to 

45 to 

14 to 



104 
13J 



45 
36 
34 
40 
50 
30 



335 to dSO 

3 75 to 6 35 

550 to 650 

130 to 130 

130 to 135 

80 to 118 

60 



51 to 57 

• 89 to 40 

16 00 to 17 00 

13 00 to 15 00 

600 to 800 

10 00 to 11 00 

^2 50 to 13 00 



19 00 , 

17 50 to 18 00 

1700 , 

lOito 14 



26 to 
22 to 

5ito 
4 to 



35 

24 

lOi 
9 



Oito 92 



e^to 

lUto 



36 to 

30 to 

22 to 

35 to 

30 to 



Oi 
122 



42 
35 
36 

50 
42 



October. 



18 to 33 
16 to 33 



10 to 13i 
8 to 13 

8ito 9i 



9it0 

mto 



35 to 

33 to 

33 to 

80 to 

48 to 

14 to 



lOJ 



50 
40 
38 
40 
50 
30 



3 50 to 3 75 

400 to 650 

5 75 to 7 00 

125 to 135 

123 to 128 

105 to 123 

70 to 78 



54 to 59 

30 to 42 

14 00 to 18 00 

10 00 to 13 00 

600 to 800 

10 00 to 1100 



1300. 



17 50 to 18 00 
16 00 to 17 00 



10) to 15 
88 to 38 



3) to 
3 to 

81 to 



Hi 



8ito 9i 
10^ to 112 



41 to 

36 to 
22 to 

37 to 
30 to 



45 
38 
36 

50 
45 



November. 



18 to 33 
16 to 33 



10) to 13 
8 to 13 

9ito 9) 



9ito 102 
10} to 12) 



37 to 

34 to 
33 to 

35 to 
50 to 
14 to 



52 

40 

40 

42i 

55 

30 



350 to 400 

4 12) to 650 

4 12) to 700 

130 to 140 

128 to 136 

120 to 129 

68 to 75 

75 to 85 

05 to 58 

28 to 41 



December. 



18 to 
15 to 



33 
33 



13 to 14| 
9 to 14 

9{to 10^ 



10) to 111 
111 to 13 



40 to 

36 to 

36 to 

20 to 

50 to 

14 to 



53 

42 

42 

42) 

57} 

30 



1700 

1000 to 13 00 

600 to 800 
1000 toll 00 



14 00 



1650 to 1700 
1550 tol600 
16 50 to 1700 
10) to 15 

30 to 38 



.14 
.13) 



9|to 9| 

9fto 10 
10|to 13) 



41 to 45 

31 to 38 

22 to 36 

3d to 53 

30 to 46 



350 to 400 

4 12) to 635 

600 to 675 

130 to 150 

143 to 145 

130 to 137 

72 to 74 

60 to 95 

53 to 59 

38 to 41 

1600 tol700 
« 

1000 tolSOO 

600 to 800 
10 00 to 1100 



14 00 



1725 to 17 50 

1550 tolOOO 

1650 tol700 

10 to 15 



26 to 
35 to 

8) to 
7 to 

9|to 



35 

37 

101 



10) to 101 
111 to 12| 



41 to 45 

31 to 38 

22 to 36 

38 to 58 

30 to 4« 
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MABKET PBIOES OF FABl 



Prodaots. 



14 00 to $4 50 
4 75 te 6 25 
7 00 to 8 75 



JanoATy. 



BALTDfOKS. 
Flour: 

Superfine bbl. 

Extra do.. 

FamUy and fancy . . .do. . 
Wheat: 

Bed bash. 

Amber do . . 

White do.. 

Rye do.. 

Oats do.. 

Com do.. 

Hay: 

Maryland and Fennsyl- 
Ta:;ia ton. 

Western do.. 

Pork: 

Mesa bbl 

Extra prime do. . 

Lard lb.. 

Batter : 

Western...... ......lb.. 

Eastern do.. 

Cheese: 

Western fkctory lb. . 

Eastern factory do.. 

Sogar: 

Fair toeood refining. . lb . 

New Orleans, grocerv 

grades lb. 

Tobacco: 

Lags lb. 

Leaf, common to me- 

dinm lb. 

Cotton : 

Ordinary to good ordi- 
nary lb 

Low middling to goou 
middling lb 

CINCINNATI. 

Flour: 

Superfine bbl . 

Extra do. . 

• Family and fancy — do . . 
Wheat: 

Winter red bush 

Hill, (amber) do.. 

White do.. 

Com do. . 

Rye do . . 

Barley do.. 

Oats do-. 

Hay: 

Baled, No. 1 t^n 

Lower grades do. 

Pork, me88 bbl 

iMtd lb. 

•iutter : 

Choice lb.. 

Primo do. . 

JhecHe, primo to choice fac- 

"■ory lb 

"-uear: 
Tew Orleans, fair to 

good lb.. 

?nme do.. 

»/tton : 

'^-dinary to good ordi- 
nary lb. 

jOw raiddJing to good 

middling lb.. 

♦■'"ool: 

rieoce- washed lb. . 

Tub- washed do. . 

Tuvcashed, clothing .do.. 
Jn washed. '*«iubiug . <io. . 
^^"-^ ...do.. 



13 75 to $4 50 

4 75 to 6 75 

5 75 to 8 75 



15 
47 
15 
75 
40 
50 



to 
to 
to 
to 
to 
to 



38 

55 
45 
85 

48 



18 00 to 25 00 

19 UO to 21 00 

2150 

16 75 to 17 00 
121 to 131 



18 to 
18 to 

Hi to 
12 to 

8 to 
7gto 
61 to 

9 to 

9f to 

mto 



3 75 to 

4 25 to 

5 00 to 



28 
35 

13 
13J 

8i 

9 
11 
11 

11* 
13i 



4 00 
4 75 

GOO 



Fdbniary. 



118 to 



75 
43 
55 



to 
to 
to 



145 

.155 

.145 

80 

50 

62 



1375 to9450 

4 75 to 7 00 

5 25 to 8 75 

115 to 145 

155 

, 145 

78 to 82 
40 to 47 
53 to 59 



18 00 to 24 00 
18 00 to 20 00 

2125 to2150 

'iii to" 'i^ 



17 to 

18 to 



86 
33 



11 to m 

12 to 13{ 

7|to 81-6 

71 to 81 

61to 9 

9 to 11 

8ito 101 

12 to 13 



March. 



ApriL 



XV. 



1375 ioH»m 
475 to 750 
5 75 to 9 00 



18 00 to 24 00 



22 75 to S3 00 

17 25 

131 to 14 



1800 to9400 
1700 tOl900 

2300 toSlflO 

18 00 

14ito 14 



115 to 133 



115 
45 
55 



to 
to 
to 



50 to 
35 to 



148 
47 
79 

150 
44 



15 00 tolGOO 

8 00 to 14 0() 

19 75 to 20 00 

Vik to 142 



350 
435 
5 15 



to 385 
to 4 75 
to 800 



115 to 137 



18 to 
17 to 

II to 
121 to 

71 to 

7ito 

61 to 

9 to 

81 to 

III to 



96 
35 

7| 
81 
9 
11 

101 
121 



145 to 

160 to 

140 to 

60 to 

40 to 

50 to 



150 

102 

100 

83 

49 

04 



tsiia 

47S IB IB 
5TS te IS 



1« It 10 

Itt ti 199 

140 te 19 

73 to S 

31 to fl 

S^to • 

noi to«« 

1909 UM* 

m tosa 
me 

U|to M 



18 to 
31 to 

19|to 
llSto 



14 



7|to 71 



25 


to 


2fl 


24 


to 


25 


12 


to 


13 


7 






81 






to 


m 


1-2 


to 


m 


33 


to 


43 


43 


to 


48 


"25 


lo 


30 


34 


to 


3^ 


31 


to 


37 



140 to 145 

39 to 44 

65 to 80 

50 to 1 15 

36 to 43 

15 00 to 17 00 
8 00 to 14 00 

•20 51) 

nk to 131 

2G to 30 
22 to 25 

12 to 13 



3 50 to 3 75 

425 to 460 

500 to 800 

112 to 130 

125 to 135 

140 to 145 

44 to 46 

70 to 78 

40 to 1 15 

30 to 40 

15 00 to 18 00 

8 00 to 14 00 

2-2 25 to 22 45 
13} to 13} 



Tito 
flto 



81 to 

into 

38 to 

43 to 

25 to 

34 to 

31 to 



8* 
9 



10 
13 

43 

4^ 
30 
3d 
37 



61 to 11 

9 to 14 

9|to HI 

ISlto 1S| 



350 to 300 
400 to 460 
490 to 750 



115 



to 



138 
49 
73. 
65 
33 



135 
....138 
to 145 
to 51 



to 
to 



183 

43 



ti to « 



11 to 
ll|to 

7|to 



«■ I 



0|to I 

to n 



U|to 



"4 



350 
4» 
050 

79 
185 
135 
45 
70 
30 
35 



to 311 

to 4< 
to 79 

to 11 
to IS 
to 1^ 
to n 
to ' 
to H 
to 



15 00 to 18 00 
600 tolOOO 

23 00 

13f to 14 



35 
30 



27 


to 


30 


33 


to 


25 


to 
to 


87 
13 






12 


13 


to 


U 


to 
to 


? 


^ 


to 
to 


8 


to 


94 


9 


to 


11 


to 


12} 


11} to 


38 


to 


43 


38 


to 


43 


to 


48 


43 


to 


25 


to 


30 


88 


to 


34 


to 


38 


34 


to 


31 


to 


37 


35 


to 



13i 



81 
9 



101 
13} 

43 

48 
30 
38 
37 



1500 toUV 

700 tolOM 

WSO toflfll 

IS to m 

95 to 

90 to 

IS to 



81to 
6|to 



eito 

11 to 

35 to 

36 to 

85 to 

30 to 

80 to 
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PEODUOTS FOB 1876— Continued. 



Jooe. 



I3S0 to$4S0 

4 75 to 6 85 

5 75 to 6 75 



13 00 to 13 75 
400 to 650 
700 to 850 



110 

140 

190 

75 

34 

53 



to 
to 
to 
to 
to 
to 



137 

145 

135 

80 

42 

57 



tSOO toS300 
1500 tol900 



90 00 

19 00.... 
UHto 

13 to 
13 to 

11 to 
10 to 



13 

5M) 
SO 

18 
HI 



71 to 71 



6|to 11 

to 11 

8 to 9i 

10 to 111 



3 50 to 3 75 

4 85 to 4 65 
685 to 850 



July. 



190 

133 

195 

64 

33 



to 
to 
to 
to 
to 



50ito 



30 
35 
35 
65 
45 
68 



16 00 to 90 00 
14 00 to 15 00 



18100 

18 50 

13^ to 

13 to 
18 to 



191 

90 
16 



18 75 to 13 75 

400 to 550 

500 to 800 

92 to 118 

190 to 185 

105 to 183 

58 to 63 

30 to 41 

44 to 50 



15 00 to 19 00 
14 00 to 17 00 

9050 toSlOO 

18 50 

18^ to 181 



8|to 8| 



115 to 

'iao'to 

38 to 

65 to 

Koaiinal 

33 to 



30 
35 
40 
47 
73 

34 



16 00 to 18 00 
7 00 to 10 (JO 

18 50 

101 to 18i 

18 to 20 
16 to 18 

9 to 10 



8ito 
9 to 



71 to 

101 to 

30 to 

32 to 

23 to 

87 to 

96 to 



9 

H 

9 

12 

35 
37 
23 
38 
97 



HtO 11 

9 to 11 

8ito 9| 

10| to 111 



3 40 to 3 75 

4 35 to 4 65 
500 to 750 



100 
190 
120 
48 
60 
80 
22 



to 
to 
to 
to 
to 
to 
to 



120 

130 

130 

51 

75 

a-i 

42 



13 00 to 16 00 

5 00 to 10 00 

19 50 to 20 00 

11 to 13| 

17 to 18 

15 to 17 



8 to 



8|to 

9 to 



8 to 



9 
91 



H 



10^ to 12 



26 to 

25 to 

20 to 

25 to 

83 to 



28 
34 
23 
30 
95 



Aagast. 



19 50 to 13 75 

4 00 to 6 75 

5 50 to 7 75 



13 to 
18 to 

8 to 
10|to 

8f to 



81 
16 

10 
11 



61 to 11 
9 to 11 



10|to 



.9» 
18 



3 75 to 3 50 
390 to 435 

4 75 to 7 50 



85 to 



40 to 

45 to 

40 to 

80 to 



105 
.110 
.110 
id 
58 
75 
38 



15 00 to 16 00 

b 00 to 12 00 

18 70 to 19 85 

10| to 13 

25 to 28 
17 to 20 

7ito 8^ 



9|to 
lOi to 



71 to 



September. 



$3 50 to 14 50 

4 75 to 5 50 

5 75 to 8 25 



85 
182 
110 
54 
31 
50 



to 
to 
to 
to 
to 
to 



119 

125 

125 

56 

37 
56 



12 00 to 16 00 



1800 

1800 

lUto 

15 to 

16 to 

4 to 

5 to 



191 

23 
80 

Hi 

10 



O^to 01 



6ito 9 
9 to 11 



lOi 



11 to 12i 



2 75 to 3 50 

890 to 425 

4 75 to 6 75 

1 00 to 1 05 

105 to 1 10 

105 to 110 

40 to 45 

45 to 58 

60 to 75 

20 to 38 



15 00 tolf^OO 

8 00 to 12 00 

18 75 to 19 23 

10| to 13 

25 to 28 
17 to 20 

7|to 81 



101 
10&) 



9 



10 to 111 



25 


to 


33 


25 


to 


25 


to 


34 


25 


to 


20 


to 


22 


20 


to 


25 


to 


30 


85 


to 


S3 


to 


85 


83 


to 



9} to 
lo^to 



71 to 



lot 

m 



9 



10 to 11} 



33 
34 
9-i 
30 
85 



October. 



115 

133 

190 

60 

34 



to 
to 
to 
to 
to 



53ito 



30 
38 
35 
65 

45 
59 



19 00 to 90 00 



1835 

1700 

10|to 

16 to 
88 to 

10 to 
13 to 

8|to 



18 

30 
87 

12 
13i 



6ito 9 

9 to 11 

8ito 9i 

10^ to Hi 



3 75 to 4 25 

4 75 to 5 25 

5 40 to 7 00 



05 
17 
17 

47 
60 
00 
28 



to 
to 
to 
to 
to 
to 
to 



18 
25 
8J 
48 
67 
15 
43 



1100 to 12 00 
9 00 to 10 00 

17C0 

lUi to IH 

20 to 35 
20 to 23 



12ito 



13 



8} to 

10|to 

30 to 

28 to 

22 to 

27 to 

84 to 



91 
lOi 

32 
36 
23 
31 
26 



Novomber. 



M35 to|475 
525 to 635 
575 to 850 



110 

137 

125 

60 

30 

48 



to 
to 
to 
to 
to 
to 



135 

140 

135 

68 

36 

56} 



1200 to 16 00 



17 25 to 17 50 

1700 

lU^to Hi 



25 to 
86 to 

7 to 
12ito 



2G 
28 

13 
14 



9|to 91 



6ito 9 

9 to 11 

9 to 10 

101 to HI 



425 to 475 
5 25 to 5 50 
505 to 700 

120 to 125 
128 to 13-2 
128 to 1:^2 
34 to 49 
55 to 70 
GO to 115 
28 to 35 

1100 tol300 

9 00 to 1000 

16 50 to 16 75 

^1 to 10 



20.... 
17 to 



18 



12|to 13 



8|to 

101 to 

30 to 

32 to 

21 to 

27 to 

30 to 



92 
11 

3G 
Si 
26 
32 
31 



December. 



1425 to$450 
525 to 675 
600 to 850 



125 

145 

120 

70 

33 

48 



to 
to 
to 
to 
to 
to 



143 

151 

145 

75 

40 

57 



13 00 to 1800 



1725 

17 00 

11 to 11| 

22 to 88 
22 to 27 

to 14 
13 to 15 



Ofto 
9fto 
6|to 
9 to 



10 

101 

9 

11 



9ito m 
lUto 12} 



425 to 460 
500 to 530 
550 to 575 



125 to 



40 
70 
80 
28 



to 
to 
to 
to 



139 

140 

140 

.44 

71 

115 

3d 



1100 tol300 
800 tolOOO 
1575 to 16 00 
91 to 9f 



20 to 
16 to 



83 

19 



12^ to 13 



81 to 91 
9ito 10 



9i to 101 
lU to 121 



20 to 
M t» 



36 
38 



21 to 96 



y7 to 
27 to 



32 
31 



248 BEPORT OF THE COBfMISSIONEB OF AGBICUIiTUBE. 



MARKET PBIOBS OP PASM 



Prodaota. 



CHICAGO. 

Flotir : 

Choice winter extras . bbl . 

Conimou to good winter 
extras bbl. 

Common to good sprins 
extras bl3 

Choice sprin;; extras . do . . 

Patent springs do.. 

Spring superflnes .... do . . 
Wheat: 

Kal spring bosh. 

Na 2 spring do . . 

Na3 spring do.. 

RyeKa2 do.. 

Barley NaS do.. 

Com ll'o.S do.. 

Oats No. 8 do:. 

Hay: 

Timothy ton. 

Prairie do.. 

Beef: 

mess bbl. 

extra mess ..do.. 

Pork: 

Mess bbl. 

Prime mess do. . 

Extra prime do. . 

Lard lb. 

Bntter: 

Choice to fancy lb. 

Medium to good do. 

Cheese, prime factory ..do. 
Sogar, New Orleans, com- 
mon to prime lb. 

Wool: 

Tub-washed lb. 

Fleece-washed do. 

Unwashed do. 

Pulled do. 



SAINT L0UI8. 

Flour, winter, common to 

Choice bbl. 

Wheat: 

White winter bnsh. 

Bed winter do.. 

Com do.. 

Bye do.. 

Bariey do.. 

Oats do.. 

Hay: 

Timothy ton. 

Prairie do.. 

Beef, mess bbl. 

PorK,mo6s do.. 

T-ard lb. 

"Gutter; 

'?rlmo to choice dairy . lb. 

^me to choice country 

packed lb. 

'heese: 

Dhio factory lb. 

New York lactory do. 

Vool: 

Cnb-woshed lb. 

'"leece- washed '^o. 



supc*'- »« 

Sxtn do . 

;hoioo to faiiuy , do. 

«"'U.wb**"'ftud -^-"P-v bush. 




January. 



IG50 to|750 
4 75 to 5 50 



$4 00 to $4 75 

5 00 to 5 25 

6 50 to 7 25 
300 to 350 



105 

95&to 

78} to 

r.7 to 

79 to 
45 

30 to 



G7| 
80 



34 



1100 to 13 00 
850 to 950 



950 
10 50 



to 10 00 
to 11 00 



1910 

17 00 

1425 

121 to 12| 

25 to 32 
18 to 23 
12 to 13 



7ito 

44 to 

39 to 

25 to 

33 to 



9 

52 
43 
33 
36 



5 00 to 7 00 



00 
00 
35 
GO 
FO 
30 



14 00 

800 

14 00 

19 50 

15 



to 
to 
to 
to 
to 
to 



30 
50 
44 
68 
30 
39 



to 16 50 
to 10 00 
to 14 50 
to 20 50 
to 15^ 



28 to 30 
20 to 25 



13 to 

13 to 

42 to 

38 to 

30 to 



14 
14 

50 
42 
38 



380 

4 5() 

550 

54 



to 4 00 

to 5 25 

to 7 50 

to 56 



4 75 



400 to 

500 to 

6 50 to 7 25 

300 to 350 



5 25 



Nominal 

97§ to 08) 
76 to 
67 to 
75 to 
40ito 
30f to 



771 

67i 

76 

404 

302 



1150 to 14 00 
7 00 to 9 00 



950 
10 50 



to 10 00 
to 11 00 



19 50 

1775 

14 50 to 14 75 
12 to 12i 



26 to 

18 to 
12ito 

7 to 

44 to 

39 to 

85 to 

33 to 



32 
23 

13) 

ei 

53 
43 
33 
36 



400 to 750 



00 
03 
35 
63 
80 
32 



to 
to 
to 
to 
to 
to 



30 
60 
41 
68 
30 
39 



14 50 to 17 50 

7 00 to 10 00 

14 00 to 14 50 

19 50 to 20 CO 

11^ to 13 

25 to 30 

16 to 18 



12|to 
13 to 

44 lo 
38 to 
3U to 



13i 
14 

40 
4-2 
34 



3 75 

4 00 "to* 5 25 

5 50 to 7 25 
52 to 53 



1650 to|7S0 ||650 tD«7S0 r» I»t7« 



4 75 to 5 50 



400 to 

5 00 to 

6 50 to 
300 to 

Nominal. 
97^ to 
80 to 
61 to 
5Uto 
4l{to 
3l| to 



4 75 
585 
785 
350 



475 to 550 



08 
82 
63 
53 
42 
312 



400 
500 
650 
300 



to 
to 
to 
to 



490 
585 
795 
350 



580 to 7» 



SH 
5« 



430 to 
510 to 
600 to 
300 to 3S 



10 00 
600 



to 18 00 
to 900 



8 50 to 9 00 

9 50 to 10 00 

2165 to 81671 
19 00.... 
16 00.... 
12f to 



27 to 
20 to 
12ito 



13 

33 
34 
13| 



7 to 82 



44 to 

39 to 

25 to 

33 to 



53 
43 
33 
36 



400 to 750 

100 to 130 

100 to 155 

37 to 43 

50 to 70 

80 to 125 

32 to 38 

14 50 to 17 50 

7 00 to 10 00 

14 00 to 14 50 

22 25 to 82 50 

10^ to 14 

25 to 30 

18 to 22 



12) to 
13 to 

44 to 

\Mi to 
30 to 



13) 
14 

46 
42 
34 



400 

4 25 to 5 50 

5 75 to 7 75 
53 to 58 



Koiuinal 11S|.... 

lOO^to 1001 OS to 

88} to 90i 90 to 

64 to 68 « 

GO e8)to 

46 to 47) 45it9 

33|to 33) Sjlo 



1150 
800 

10 50 
1150 

28 35. 

23 00. 

17 00. 

14. 



to 13 00 
to 11 90 

to 11 00 
to 18 00 



1800 
900 

1075. 
U50 



tot4N 
toUN 



toun 



8045 loMOl 

8000 

1600 

U|lo IS 



35 to 

85 to 

18 to 

7 to 

44 to 

40 to 

85 to 

30 to 



40 
33 
13 

eil 

53 
44 

33 

40 



350 to 750 



00 
03 
41 
50 
70 
31 



to 
to 
to 
to 
to 
to 



35 
51 
46 
70 
15 
37 



14 50 to 18 50 

7 00 to 10 00 

14 00 to 1490 

2300 to8350 

11) to 13 

30 to 35 

S3 to 30 



12) to 
13 to 

47 to 
38 to 
30 to 



i? 

48) 
48 
34 



4 00 

485 to 550 
to 750 
55 to 60 



5 75 



» 10 

15 to 

9 10 



11 



44 to 8 

38 to 4 

83 to I 

30 to 1 



350 to 7N 

100 to 141 
88 to 141 
41 to 91 
50 to « 
70 to 101 
31 to 9B 

1795 ton* 

985 to 90 

1400 tol59l 

8300 totlSI 

111 to 14 

85 to 91 
88 to 95 

IHto 131 
13 to 14 

43 to 45 

38 to 40 

86 to ff 



3 75 • .■■»■•■■• 

489 to 595 

550 to 791 

57 to « 
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PRODUCTS FOR 1876— Continued. 



June. 


July. 


AngttBt, 


September. 


October. 


Koyember. 


December. 


17 37| to i7 mi 


17 25 to $7 75 


£625 tot725 


1685 to|725 


K50 


$625 to|785 


1625 to|785 


5 8<7|to 


723 


5 75 to 712* 


550 to 600 


550 to 600 


550 to$600 


500 to 600 


500 to 600 


4 50 to 
550 to 
600 to 
300 to 


500 
5 87i 
900 
400 


4 50 to 5 37* 

5 50 to 5 75 
600 to 900 
300 to 400 


4 75 to 5 00 
500 to 550 

5 75 to 7 50 
850 to 300 


4 75 to 5 00 
500 to 500 

5 75 to 7 50 
850 to 300 


500 to 
500 to 
5 75 to 
300 to 


525 
5 75 
750 
350 


525 to 550 
575 to 6 25 
600 to ISO 
250 to 400 


525 to 550 
575 to 675 
600 to 750 
300 to 400 


104|to 

102} to 

91f to 


111 
103i 
92i 

"'45' 
281 


1 11 




100 


112 




113 to 113* 
111* to 112 
100 to 101 

60 to eoi 

79* to 60 
42 to 42i 
31* to 321 

850 tollSO 


115*10 116 
lia^to 113{ 
lOSfto lOtt 
66 


103Zto 104* 
88 to 88* 
67 to 67* 
56* to 57 
46|to 47 
39*to 30 

9 00 to 12 50 


88' to 89 
79 


91f to 98 
82 to 65 
55* to 56 
73 to 78 
43* to 43} 
32 


110 to 
92 


110* 


68 to 


55* 


61 .... 




55 

44|to 
38|to 


50 

45 to 45* 
30» 

1000 tol350 


85 to 
46*to 
33*to 

10 00 to 


87 

47* 

34 


66 to 66* 
431 to 44 
321 to 32i 

950 tollSO 


10 50 to 13 00 


1150 tolSOO 


1125 


900 




7 00 to 9 50 
10 75 to 11 00 


7 00 to 10 50 
10 75 to 11 00 


iow'toiVco' 


700 to 800 
10 75 to 11 00 


750 to 800 
950 to 975 


700 


10 75 to 11 00 


950 to 975 


1175 to 12 00 
17 80 to 17 90 


1175 to 12 00 
19 50 to 19 60 
18 00 


1175 to 12 00 

18 42* to 18 60 

19 00 to 19 25 
14 35 to 14 50 

10.9to 11 00 


U75 to 12 00 
16 40 to 16 42 
18 00 to 18 25 
13 50 to 13 75 
9* to 10* 


1175 to 18 00 
16 80 to 16 50 


1050 to 10 75 
1575 to 1600 


1050 tol075 
1575 to 1580 
1250 tol275 


13 00 


14 00 to 14 50 
11* to 11* 


1350 -- 


1200 




10|to 


Hi 


9*to 


10* 


9*to 9* 


n 


19 to 

15 to 

9 to 


24 

18 


18 to 22 
14 to 16 
8* to 9* 


21 to 25 

15 to 18 

7f to 9 


28 to 26 
17 to 20 
7lto 81 


27 to 
20 to 
11* to 


32 
24 
12* 


85 to 30 
17 to 23 
11 to 12* 


88 to 38 

17 to 88 

18 to 13 

9} to 10| 

35 to 45 
33 to 37 
80 to 87 


35 to 
30 to 
18 to 


41 
33 
24 


30 to 38 
25 to 28 
17 to 21 


30 to 37 
25 to 28 
15 to 21 


30 to 35 
28 to 29 
15 to 22 


39 to 
34 to 
23 to 


40 
37 

24 


36 to 45 
33 to 39 
81 to 26 


350 to 


650 


350 to 650 


2 50 to 6 50 


2 50 to 6 50 


325 to 


700 


350 to 700 


350 to 700 


1 10 to 


140 

140 

44J 

68 

100 

37 


112 to 115 
86 to 130 
39 to 45 
50 to 63 

30 to 100 

31 to 35 


132 to 136 
63 to 139 
35 to 43 
41 to 52 


120 to 130 
90 to 116 
40 to 43 
42 to 52 
60 to 85 
25 to 33 










86 to 
39 to 
50 to 
70 to 


103 to 
39 to 
42 to 


117 
45 
52 

..95 
36* 


95 to 113* 
39 to 45 
50 to 59 
45 to 115 
28*to 35 


105 to 128 
43 to 45 
50 to 60 
30 to 115 


30 to 


24 to 30 


30 to 


25 to 32 


15 00 to 19 00 

6 00 to 8 50 

14 00 to 14 50 

S3 00 to 23 50 

ll^o 131 


15 00 to 16 00 

8 00 to 9 50 

14 00 to 14 50 

19 00 to 20 50 

U*to 12i 


13 00 to 17 00 
700 to 950 

14 00 to 14 50 
19 00 to 20 50 

9* to 11 


1100 to IS 00 

6 00 to 9 00 

14 00 to 14 50 

17 25 to 18 00 

9* to 11 


1100 to 13 00 

7 00 to 11 00 

13 50 to 14 CO 

17 50 to 18 00 

14 to 16 


1100 tol300 

700 toll 00 

1350 tol400 

1650 to 17 50 

9 to 10 


1100 to 13 00 

700 to 11 00 

13 50 to 14 00 

1650 tol750 

9* to lOi 


18 to 


20 


14 to 18 


18 to 20 


18 to 20 


26 to 


30 


26 to 30 


22 to 28 


13 to 


16 


13 to 16 


13 to 10 


13 to 16 


20 to 


35 


18 to 23 


17 to 20 


12^ to 
13 to 


1? 


12* to 13i 
13 to 14 


lU* to 131 
13 to 14 


12* to 13* 
13 to 14 


12* to 
13 to 


1? 


12* to 13* 
13 to 14 


12* to 13* 
13 to 14 


35 to 

36 to 


37 
37 
27 


36 to 37* 
34 to 35 
27 to 30 


33 to 36 

34 to 35 
20 to 24* 


35 to 36 
34 to 35 
20 to 24* 


33 to 


40 


33 to 40 


33 to 40 


86 to 


24 to 


31 


24 to 31 


24 to 31 


373 




400 


425 


350 


3 75 to 

425 to 

5 75 to 

50 to 


400 

5.'M) 

725 

65 


500.. 


475 


400 to 

350 to 

«3'tO 


5 25 

7 25 

70 


4 25 to 5 50 

5 75 to 7 50 
jB3 to 68 


4 50 to 5 75 

600 to 750 

CO to 62 


3 75 to 5 00 
5 25 to 712* 
50 to 54 


600 to 6^5 

700 to 750 

56 to 65 


500 to 600 
625 to 7371 
54 to 65" 
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MABKET PBICES OF FABM 



Products. 



New Orleaxb— Connnaod. 

Oats bosh 

Hay: 

Choice ton 

Pri me do 

Beef: 

Texas bbl 

Western do 

FultOD market i bbl 

Pork, mess bbl 

Lard lb 

Batter: 

Choice Goehen lb 

Choice western do . 

Cheese : 
Choice west'n fao'ry.-lb 
!New York cream..... do. 

Saj^ar: 

Fair to fuUy fair lb 

Prime to strictly prime, 

pound 

Clarified^ -white and yel* 
low lb. 

Cotton: 
Ordinary to good ordi- 
nary lb 

Low middling to good 
middUng lb 

Tobacco: 

Lugs lb 

Low leaf to medium leaf, 
pound 

BAN FKAKCZSCO. 

Flour: 

Su perflne * bbl 

Extra do 

Family and fancy do 

Wheat: 

California cental 

Oregon do.. 

Barley do . . 

Oats do.. 

Corn do.. 

Hay, State ton 

Porlf: 

M<^s8 bbl 

Pi iuie mess do. 

Bec-f: 

Mens bbl. 

Family mens i bbl 

Lard lb 

Butler: 

Ovorland do 

Culiloruia do 

Ore;Zou «lo 

C^heeHO do 

Wool: 

Nativo do 

Caliloniia do 

)regon do 



January. 



$0 45 to $0 50 



25 00 

18 00 to 22 

12 00 to 95 
16 00 to 17 

1150 

•i0 50 to 21 
12^ to 

33 to 
25 to 

13 to 

14 to 



00 

00 
00 

75 
14i 

35 

28 

13^ 
154 



e^to 

7|to 
8|to 

O^to 

lUto 

6 to 

9 to 



91 

lOJ 

13i 

8 

14 



#0 45 

22 00 
lUOO 

12 CO 
15 00 
U 50. 
;il50 
12i 

33 
25 

I2i 
"I 

6f 

7i 
8* 



400 



to 500 
to 550 
5 75 to 6 25 



525 



1 75 
175 
I 10 

I 85 



105 
15 00 

.'2 80 

17 50 



to 
to 
to 
to 
to 



200 

1 9.1 
135 

2 05 
120 



to 19 00 

to2:{d0 
tol8(K) 



9 00 to 10 00 

8 00 M 10 00 

13^ to l(i 



18 to 
30 to 
20 to 
12ito 



10 
If) 
1-^ 



to 
to 
to 



25 
35 

15 

15 

18 
20 



February. 



to $0 49 
Vo 1*8 bb* 

to 17 00 

V02260 
to 14 



«040 to$045 



to 
to 

to 
to 

to 

to 

to 



Si to 

11 to 

6 to 

9 to 



35 
27 

13 
15 

74 
75 

H 
10 

8 
14 



4.*^) to 5 00 
525 to 5 50 
5 75 to 6 00 



175 
175 
120 
2 05 
125 
13 00 

22 00 
17 50 



to 
to 
to 
to 
to 



195 
195 

1 .{5 

2 35 
135 



to 18 50 

to 23 00 
to 18 00 



8 50 to 10 00 

8 0» to 10 00 

13 to 15 



18 to 

25 to 

20 to 

Mi to 

10 to 

15 to 

18 to 



25 

30 

n.ti 

15 

15 
19 

20 



Harob. 



25 00 

17 00 to 18 00 



12 00 

15 00 to 16 00 

1150 

23 00 to 23 75 
13^ to 14| 

33 to 35 
25 to 23 



ApriL 



•04)1 tolOiS ^» tt|l« 



13 

14^ to 

6} to 

7ito 

81 to 

8 to 

IClto 

5ito 

8 to 



450 to 
525 to 
5 75 to 



175 
M5 
120 
2 05 
1 15 
12 00 

^3 00 
17 50 



15 

7| 

9} 

91 
13* 

7*1 
104 



500 
55P 
600 

195 
190 
135 
2 25 
1 25 



to 
to 
to 
to 
to 
to 18 00 

to 23 00 
to 18 00 



8.50 to 10 00 

8 00 to 10 00 

13 to 15 



18 to 

23 to 

20 to 
1V| to 

10 to 

15 to 

18 to 



25 
30 
22^ 
15 

15 
19 
20 



80 00 

14 50 to 16 00 

IS 00 to 1950 
UCO to 16 00 
1175 tol2U0 
24 00 to 84 50 
Mi 



K^. 



40 
30 



to IH 
to 4s| 



3900 tsflM 
17 00 

1800 toua 
1500 tsua 

1175 tsUM 

«ioo ttnz 

U|to Ml 



14.. 



7ito 
7} to 
9 to 

to 

lUto 

5ito 

8 to 



71 
7i 

10 

IQll 

Uh 

7 
10^ 



425 to 500 
5S5 to 550 
5 75 to 6 00 



175 
175 
1 15 
3 10 
1 15 
14 00 

hzsoo 

17 50 



to 
to 
to 
to 
to 



900 
900 
1:15 
9 50 
ISS 



to 18 SO 

to9300 
to 18 00 



8 50 to 10 00 

8 to to.10 00 

13i to 15 



16 to 

95 to 

20 to 
124 to 

10 to 

15 to 

16 to 



18 
30 

15 

15 

18 
18 



49 to 

95 to 

13 to 
IS^to 

1|tO 

Qto 

9ito 

8 to 

10|to 
5 to 

7|tO 



n 



4 



495 to 491 
475 10 SV 
550 to 191 



150 
175 
I 10 
900 
1115 
1900 

9800 
17 90 



to 

to 
to 
to 
to 



IN 
IB 
IV 
891 

115 



tolfN 

to9l«! 
toUN 



850 toU« 

850 toUN = 

13 to U. 

16 to U! 

85 to H 

90 to fl| 
19ito 15 

10 to 15 

15 to If 

16 to U 



LIVE STOCK 



Ulo 

"Ixtni ofi ,.s ^.cii. ' 

'fOod to primo il,. 

'oniinnn to lair do.. 

foxans dn.. 

l»lcli-oowa Ijoad. 

'i'ttl calves cental 

>ueep -- do.. 

*— *"^ ....do.. 



lt» 25 


to 12 75 


■ U 75 


to 12 (.10 


7 "5 


to 10 50 


7 00 


to f*r.i) 


50 00 


to 85 00 


7 01) 


to 10 00 



500 



1150. 

11 00. 

8 00 



to 750 



50 00 
7 00 
5 50 
850 



1150 to 12 25 

U .50. 

to 1000 i 900 



to t»5 00 
to 10 .50 
to 7 37 
to 10 50 



7 00 to 10 .50 

5 35 to 7 37 

10 12i to 10 50 



(175 to 19 00 

11 .50 

900 



6 75 
10 95 



to 787 
to 10 75 



Xh« 



,1195 
10 00 
800 
800 
50 00 
450 
680 



to»M 
to 11 01 
to 9-a 

tr •"* 
u 

ti. 
to 



Hobo Ii 



I 
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PRODUCTS FOR 1876— Continued. 



June. 



10 40 to ID 43 

8300 toSSOO 
SI 00 



19 00 
14 00 
II 75 
8S50 
13 



to 12 
to 15 
to 18 
to 83 
to 



33 to 
Sd to 

13^ to 
15 



50 
50 
00 
75 
Hi 

35 
30 

13 



7|to 

9ito 

71 to 

10|to 

5ito 

8ito 



H 



lOi 
12i 



4 00 to 4 50 
4 50 to 5 75 
600 to 685 



180 

160 
100 
985 
105 
900 



to 
to 
to 
to 
to 



175 
173i 
ISO 
850 
1 15 



00 
17 50 



to 15 00 

to 84 00 
to 18 50 



9 50 to 10 00 

8 50 to 10 00 

13 to 15 



16 to 

25 to 

SO to 
19ito 

9 to 

15 to 

15 to 



18 
3^ 
22i 
15 

18 
18 



July. 



1035 to|049 



28 00 to 83 
17 00 to 19 

10 00 toll 
13 00 to 14 
1175 to 18 

•2150 

Uf to 



00 
00 

00 
50 
00 



131 



32.... 
83 to 

9 to 
14*.. . 



85 
11 



8 to 

9 to 
91 to 

6it0 

lotto 

5|t0 

8 to 



81 
94 

124 

11* 



4 00 to 4 75 
500 

525 to 



140 
160 
80 
175 
105 
700 

128 00 
17 50 



5 75 

165 
165 
1 15 
8 85 
1 15 



to 
to 
to 
to 
to 
tol3 00 

to 24 00 
to 18 50 



8 50 to 10 00 

7 50 to 10 00 

13 to 15 



16 to 
25 to 
20 to 

mto 

8 to 
15 to 
15 to 



18 
28 
221 
15 

10 
19 
19 



August. 



1033 to|040 



2800 
16 00 

10 00 
13 00 
1175 
80 75 
18 



to 83 
to 17 

toll 
to 14 
to 18 
to 81 
to 



00 
00 

00 
50 
00 
00 
l^ 



30 

17 to 



14} to 

81 to 

9f to 

10|tO 

7|to 

101 to 

5ito 

8 to 



400 to 
450 to 
500 to 



18 

.9 
15 



150 
150 
95 
130 
1 15 
800 

82 00 
17 50 



9i 

H 

llj 

H 

8 
18 



485 
500 
550 

165 
165 
125 
175 
125 



to 
to 
to 
to 
to 
to 13 00 

to 24 00 
to 18 50 



8 50 to 10 00 

8 50 to 10 00 

13 to 15 



16 to 

25 to 

20 to 
12|to 

8 to 

15 to 

15 to 



18 
28 
824 
15 

10 
19 
20 



September. 



1047 tot055 



16 00 to 17 00 



8100 

17 50 to 18 00 



10 00 toll 
13 00 to 14 
1100 to 18 
17 85 to 18 
11 to 

30 to 
83 to 



00 
50 
00 
00 
181 

38 
83 



isjto' 
lOito 
10{to 
11 to 

81 to 

lOlto 
5*10 
8ito 



15 

lot 

11 
111 

»l 
111 

8 
18 



October. 



10 00 

13 00 to 14 00 

9 75 to 10 00 

18 75 to 19 00 

111 to 18 



35 




25 


13 to 
15 to 


14 
16 


••••••* • 





Noyember. 



1041 to|050 



•045 to|047 



1900 
1600 



1000 

14 00 to 1500 
975 to 10 00 
1750 to 1885 
lotto lit 



11 to lit 



400 to 485 
4 50 to 4 75 
500 to 550 



50 
50 
90 
40 
15 
50 



to 
to 
to 
to 
to 



155 

155 

110 

187t 

185 



23 00 
17 50 



to 13 00 

to 24 00 
to 18 50 



9 00 to 10 00 

8 50 to 10 00 

134 to 15 



16 to 

25 to 

20 to 
12tto 

10 to 

15 to 

15 to 



18 
40 
25 
15 

12 
22 
22 



8|to 
91 to 
5ito 
8|to 



H 
lOj 

8 

18 



400 to 485 
4 50 to 4 75 
500 to 585 



1 50 
150 
90 
140 
115 
750 

23 00 
17 50 



to 
to 
to 
to 
to 



1684 
160 

1 to 

175 
185 



to 13 00 

to 84 00 
to 18 50 



9 00 to 10 00 

8 50 to 10 00 

13 to 14 



16 to 

85 to 

SO to 
124 to 

10 to 

15 to 

20 to 



18 
45 
25 
15 

12 

22 
25 



34.... 
84 to 

184 to 
15 to 

7|tO 

8 to 

9 to 



35 

13 
154 

84 
10 



1800 tol500 
800 to 850 
18 374 to Id 50 
10|to 11| 

34 to 35 
88 to 83 

18 to I9| 
15 to 16 



8«to 94 

lotto U| 

54to 8 

84to 13 



400 to 425 
450 to 475 
500 to 550 



150 
ISO 
90 
140 
110 
750 

8300* 
1750 



to 
to 
to 
to 

to 



175 
175 
150 
175 
115 



to 13 50 

to 84 00 
to 18 50 



December. 



1800 

1300 to 1400 



74 to 
8|to 
94 to 



84 
81 

104 



101 

114 to 184 
94to 74 
8 to 11 



425 to 450 
475 to 500 
500 to 550 



900 to 1000 

850 to 1000 

134 to 15 

80 to 22 

25 to 45 

20 to 25 

124 to 15 

10 to 12 
15 to 22 
80 to 25 



160 
160 
90 
ISO 
105 
1000 

8300 
1800 



to 
to 
to 
to 
to 



8oe 

195 
1174 
195 
110 



to 16 00 

to 84 00 
to 80 00 



900 tolOOO 

850 to 1000 

13 to 14 

16 to 18 

85 to 45 

20 to 85 

124 to 15 

10 to 18 
15 to 88 
20 to 85 



MARKETS. 



10 25. 

9 75 to 10 75 ;i000 
8 00 to 9 50 
8 00 to 9 00 



350 to 700 
450 to 750 
690 to 700 



to 10 25 
... 900 



4 75 to 5 75 



10 50 to 10 75 
9 50 to 10 25 
7 25 to 9 25 



45 00 to 75 00 

550 to 850 

400 to 600 

700 to 725 




5 00 to 8 25 
4 00 to 6 50 

6 75 to 7 00 



950 
800 
6 00 
600 
50 to 
5 50 
400 
665 



to 10 75 
to 900 
to 7 50 
to 7 50 
to 75 00 
to 950 
to 6 75 
to 700 




600 
4.5 00 
500 
4 to 
560 



to 750 
to 75 00 
to 10 00 
to 6 00 
to 61241 



1000 
7 75 



40 00 
650 
425 
590 



...1075 
to 10 25 
to 900 



to 70 00 
to 950 
to (■"* 
to I 
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UVE STOCK 



p,.«„» 


Jnnoarj. 


FebniUT. 


Moreh. 


ApriL 


Uaj. 


i!K.:::::::::::::;:;S;: 

CatUe="''™°'"- 

BmcIho™. .cental. 

.Flncanatltj Uo. 

Med.«o..«ood,ualLty, 

O^jiifry -^tal 


riailoJ7 50 

450 W BOO 

350 lo 450 
300 to 350 


(7mio»7 50 
SSO tu 700 

575 to 700 

415 to 5 75 
3TS to 4p 


t7ia|t0*7 9S 
450 t^ 700 

S7S to 6 371 

495 M ITS 
300 to 400 

490^ to 750 
1015 to 19 00 

4 79 to 9 DO 
SSOtO 450 
S75to 395 


not toTTs 

9 7S la 8 73 
450 to 550 
900 to 775 
19 50 to 13 19 

All to ISO 
5 19 to a 19 

350 to 400 


K75 tati* 
too to ta 

400 t» 71 
1100 IbUB 

990 to l» 

SOO to i» 

400 to 4» 


UoodtoprimobntcLw-' 


450 lo SSO 
3»tS 491 

9noto 3»iu 


40U U> 515 
450 to 050 

SOOIO 950 
4 00 to 4 75 
975 to 3 75 


SSSSS 

10 SO toll 00 

4791a 513 
sooto 39< 


SSS!! 

■ n to UN 

<7St> St 
37310 4 
STlta t> 
















aooio SOI 

4001O 45" 

H50(a 4UI 

SSOto 73: 
3 50 to 4 0( 

lis il 

a un to 7 o< 
aooot'i -inot 
75 no to lis I. 

TSOOtoSOoS 
SOWto fcJU 

eoooioisooo 

130 nil ti) 170 IM 

ITT. un ti aw on 

innoto 40 o< 
KNMo on. 

40 0010 0000 
S W to fi fifl 
700(0 MW 


39510 eo| 

sooto 550 
4 35 to 4 79 


3 75 to «00 
7 40 to e SS 

.■S 00 lo B 50 
4D0to 4TS 
3S0IO 375 


4DDta 60 

IH is 

95Dta 390 


:::!:;! 


Cttlo: ™"*«'- 




iSSil 


lofBrior EaaV™ ....do.. 


te::-:::::;;::::;:t;: 


4D0to 591 

30nto 425 
sooto 3S5 
3D0to 4a 

MOOto 4D0I 
7SD0t2l3J0. 
100 00 to 150 01 

uaooioaoooi 

MOO to 130 00 
130 00 to ITU W 


400IO «0( 

sooto 495 

aOOto 4M 
S75to 550 

3000 lo 5000 
00 00 to T.'ift 

75 00 to lis oo 

115 oo lo 195 oo 
100 0010 150 00 
ITSOOtoSOODO 
95 00 to 15 00 

eoooioisooo 

l»0 03 to 170 01 


assio ESQ 

sooto 39 
300tO 430 
9 73 to S 90 

MOOto SOOO 
73 00tol9S0 

175 OU to 9000 

SO 00 to ISO 00 

175 0010 900 00 


ante 4i 

tooto 1 

TIOtD TI 

aoBOM SI 
eoooti 111 

issli 

leooDtoinN 

4008 

99 <n 

•ss'ii 


Canio:**""""™- 
Oaod lo cholcu [Uilivi> 


Co*.^^' to f.dt Da. 
tlTea centJl 

VexanaJUr to cboice- do. . 

te ::::t 

p?^ h™.i 

Uillos: 

Htu 15 hands liijjU.hcail 
I5ti>iutiandahinli..d». 
JTilra d,i., 

NEW OKLEASa. 
Oattll': 
■^in bn' »«,? boiM.l'i^id 
FtnitnoBltv do.. 


iiiwt^rilb'oC; 40O0to IWOl 

9 no to oon| sooto uo( 

iounoiSi5oouibooot2i50oi 
1000 ta MUO; 40O0IO boon 

K3 00 to 975 DO Sis 00 to 975 oo 






40«to as 


^:^=^: 


sooto SOI 
GOOto B50 
















- ,l-1)rekem flrat ela«, 








..ell-b[oi'<iu.aeo''[^<'i.>H, 
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INTERNATIONAL STATISTICS. 

The International Statistical Congress at St. Petersburg in 187! 
fided to the French government statistical corps the preparati< n i 
code of international statistics of agricnlture. The work was in 
ately inaugurated by sending direct inquiries to the statistical aathu 
of Europe and America. Eeplies to these inquiries, embodying mon 
less full statistics of 1873, were received from the UDited Kini 
Norway, Hungary, Saxony, Wtirtemberg, Baden, Hesse-Dan h 
Saxe- Weimar, Saxe-Altenburg, Holland, and Belgium. The n 
government gave authoritative and efficient aid to the worky wl 
a very thorough census of the agricultural resources of the repnUioi 
secured. Eoturns embracing statistics of an earlier date were re< w 
from several other countries, while of still others only published oi 
ments of several years' standing were accessible. The dates of 
data will be found in one of the tables given below. 'Statistics oi 
United States were received from the Statisticjil Division of the Dc v 
menb of Agriculture. 

As was expected, great embarrassment was found in the differenc i 
national manners, customs, and methods of investigation. The pr ) 
of difQculties arising from these sources caused the inquiries to bo i 
fined to four leading and essential points, upon which alone it > 
deemed practicable to attain results of even approximate valne ) 
reliability. These points are, first, acreage, both cultivated and nn< *• 
vated ; second, product compared with area ; third, farm-animals :/f4 
systems of exi)loitation, processes of culture, and agricultaral impleni 
The following abstract embraces the first three of these besids: 

The original report is in French, rendering necessary not only tnw* 
lation and subsequent condensation and re-arrangement, but s^soai^ 
duction from French weights and measures to our own. If an intenii" 
tional system of weights and measures — the metric, if no other should 
be deemed practicable or preferable— could be established, it would ifr 
lieve much of the tribulation of statisticians in work upon intemationd 
statistics. 

Area. — The following table shows the date of the official letans or 
other information from which the statistics were compiled, the popoli* 
tion and national areas of the ditferent states, and the proportioB s( 
productive and unproductive laud. 
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PopuUtlion and ai 



■-.Beal and farina- 



its. which occupy 48^ per cent, of lier prodnctive lands ; Den- 
ies nest, with 46.2 per cent., followed by France, 38.2, Kooma- 
:. Ireland shows the largest proportion, C5 per cent., of natn- 
es and pastures, and Norway the smallest, 6.7 per cent, 
tain stands at the head of the list in meadowB and annual for- 
i which occupy 22.2 per cent, of the whole ; Ireland and Saxony 
IJ: per cent, to this class of crops, and the German duchies 12 
. in Denmark the proportiou falls to I per cent Portugal has 
proportion, 14.6 per cent., of fallow land ; France the next, 
ent. ; Ireland the smallest, 0.1 per cent. Franco has the largest 
1 in wine-lands, 6.8 per cent., and Portugal next, 4.6 per cent. 

DUtri^ttUon a/ the landi aolaaUif prodttetive. 



Luidi nnder tlllkga. 



Is 



le above classification, lands under tillage, or regular plow-cultare, 
er in a system of rotation or otherwise, constilute the first grand 
<n, which includes cereals, farinaceous crops, (such as pease, beans, 
itatoes,) grum crops, and all others, together with land in fallow, 
her grand dirisiou of productive lands, not subjected to regular or 
ical plow-breaking, includes orctiards, vineyards, pastures, and 
and lorest . A wide range oi' diSerence is found in the propor- 
if [>roductive area iu difl'erent couiitri(>3. The states of the Ger- 
>mpire represented in the above table have utilized nearly the 
of their respective territories in some form of production, their 
tion of waste laud varying from 4 to 11.3 [ler cent, of the whole, 
otherextreme, as might be expected, are those bleak, inhospitable 
rn regions, Finland, Sweden, and Norway. The two former have 
hatf,and the latter nctirly thrf e-fonrths, of their territories entirely 
luctive. It is remarkable that Portugal, in a bright southern 
e, has less than half her area occupied with any sort of production. 
I partly duo to the very largo surface covered by her mountain 
I. Great Britain utilizes but uS per cent, of her territory in agri- 
i\ production, and 28 per cent, of her agricultural lands are nn- 
leaving abont 14 per cent, for sites of cities and towns, lakes, 
IS, ro.aiteyj^'i^^^ance and_ Belgiu m jatilize_ip___agr icnlture five- 
of their lauds, including mouutaius and r v^^'rn.nni>n.a™ 



dy from 10 to 12 per cent., Holland nearly a third, and Ireland 
a tonrth of their respective areas. 

ands under tillage, the states showing the largest proportion, in 
idiog order, are Saxo Altenborg, Saze-Weimar, Belgiom, and 
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INTERNATIONAL STATISTICS. 

The Intematiooal Statistical Congress at St FeteTsbnrg ia 1873 ecfr 
Med to the Freuch governmeDt statistical corps the preparation of i 
code of interDatioual statistics of agriculture. The work: was immedi- 
ately iuaugtinited by seodiag direct inquiries to the statistical aathoritiei 
of Europe and America. Bepliesto these inquiries, embodying: moie or 
le88 full statistics of 18T3, were received from the UDiteid Kingdom, 
Norway, Hungary, Saxony, Wiirtemberg, Baden, Hesse-Darnutadt, 
Saxe-Weimiir, Saxe-AJt«nburg, Holland, and Belgium. The Fraieh 
governuieut gave authoritative aud efficient aid to the work, whenbr 
a very thorough census of the agricultural resources of the repaUio m 
securciJ. liotums embracing statiHtica of an earlier date were leoeivBd 
from several other countries, while of still others only published doen- 
mouts of several years' standing wure accessible. The dates of then 
data will be fonnd in one of the tables given below. 'Statistics of the 
United States were received from the Statistical Division of the Depart- 
ment of Agri culture. 

As was ex|)ecte«l, great embarrassment was fonnd in the differenoes ot 
national manners, customs, and methods of investigation. The pr ) 
of difScolties arising from these sources caused the inquiiiea to be < 
fined to four leiidiug and essential points, upon which aloae it i 
, deemed practicable to attain results of even approximate valne i 
f reliability. These points are, first, acreage, both cultivated and ancmu* 
V rated; second, product compared with area ; third, farm-animals :/foaitii, 
systems ofesploitation,prucesseijofct:1titre, and agriculturalimpIemenlB. 
The following abstract embraces the first three of these heads : 
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A still further general comparison is made of the different rlrnnm ol 
culture, with the total area actually productive, including the two eenvnl 
classes of lands under tillage and other productive lands. Tbefimowing 
table indicate a_tbeperceiita£e of the whol&j >rodaffi ^.yftaj:fia ip each kind 
ofxiuJt'Orfv Xt will besoenthatBelginm, France, GreatBritaiQ,Baxaiyi 
lod Denmark have more than h^f their prodnctlve area nnder the 
ilow, while Finland, Norway, aud Sweden only range ixom 3.3 per cent 
^o 11.4 per cent. In these latter, the proportion of woods andfoisata 
. 'luges from eight-tentha to uine-tentbs of the wbolo, while in Inland tb^ 
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_ mealaad farina- 

}Iant9. which occnpy 48^ per cent, of lier prodaclive landa ; Den- 
louies next, with 46.2 per cent., followed by France, 38.2, Booid^ 
&c. Ireland shows the larfrest proportion, 65 per cent., of nata- 
ries and pastures, and Norway the smallest, 6.7 per cent. 
Dritaia stands at the head of the list in meadows and annual for- 
iDts which occupy 22.2 per cent, of the whole ; Ireland and Saxony 
7er 14 per cent, to this class of crops, and the Qcrman duchies 13 
it. ; iu Denmark the proportion falls to 1 per cent. Portugal has 
gest proportion, 14.6 per cent., of fallow laud ; France the next, 
r cent. ; Ireland the smallest, 0.1 per cent. France has the largest 
tion iu wine-lands, S.S per cent., and Portugal next, i.G per cent. 

Diitriiution of tk« londt aelwilljr jnudaddw. 
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ill be seen that Ireland devotes 79.4 per cent of her producti?e~ 
I grass, including artificial and spontaneous growth. The other 

in descending order, stand as tijllows : Great Britain, 61.2 per 
Holland, fiC; Denmark, 41; Portugal, 40.1 ; Austria, 35.3 ; Boa- 
, 31.2 ; Hungary, 29.5 ; Saxony, 29.4 ; Wiirtemberg, 27.3 : G«rman 
a, 27 ; Bavaria, 26 ; France, 23.4 ; Belgium, 23.3 ; Sweden, 12.2 1 
y, 11.3; Finland, 8.1. 

illy, comparison is made of each branch of cnltore in the general 
o which it belongs. The following table shows the percentage of 
eneral class employed in the different subordinate classes included 

It will be seen that Uoumania and Austria give the largest pro- 
is of their tilled lands, S6.3 and 83.3 per cent., to cereals and fari- 
is crops. Boumania stands lirst iu morket-^rdeu crops, Belgiam 
istrial crops, and Norway in meadow and annual forage cropa 
ler productive lauds, Ireland has nearly the whole in natural past- 
vhards, &c, aud Norway uearly 93 per cent, in woods and forests. 
17 A 
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2; Hungary, 20J; Germany, I4J5 Denmark, 4^. This plant is a spe- 
es of cabpage, raised for its seed, from which a kind of lamp-oil is ex- 
ressed. The largest proportion of hemp is raised in Hungary, amonnt- 
ig to 61 pofinds per capita; Germany averages 50 ; Finland, 43A : F^ nee, 
24; Swed APAJ^^vP.^"'^""!". .^^q ^ \ : . . m — ^-z^ " ' ikes 



le lead, prt;; 
ranee, 3, S 
rops averaf 
ium, 233 pQ 
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rreat Britain each average aboat 44 pounds per capita; France less 
lan 2, &c. Tobacco-culture is limited in Europe, yet Hungary pn^dbces 

pounds per capita^ and Germany 4^ ; smaller products are noted in 
Denmark, Sweden, Finland, Holland, Belgium, France, and Roumania. 
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It is^tokfiflyteil 'ttiiiP iQ '^E tffope T,223,195 acres are, on an avei 
annually devoted to what in tbis country is best known as market 
den crops, producing a great variety of alimentary and other veget 
plants, averaging in vidue, in 1862, about $88,800,000 per annau 
from $79 to $07 per acre. 

The 'industrial plants," including colza, flax, hemp, sagar-beet, I 
«*nd tobacco, are grown to a considerable extent in those coautrii 
vhich a varied culture is pursued. Koumauia produces 883 bushc 
•r-i'/q.Derhundred of her population; Belgium, 34.|; Holland, ^7; F 

>. Did was correct for 1873, but the figures lead to a grevions misunderstand 

'eal production. The years 1873 and 1874 were seasons of low yield, much ! 

average; of the two subsequent years, 1875 was characterized by a uiedium 

<f com, and 1876 by a lar}i:e yield, the rate of production of other grains being so 

iU average in either year; but the a|?gregate prod act of cereals exceeded that t 

•") preceding yoars by more than ,500,000 busnels per annum. 

^he averasje estimated production of 1873-76 inclusive is 1,873,100,179 bt 

lich is *286,6r>8,17U more than the above estimate founded on the product of 

rpm "'/Mii/i iri-'Q 43 bushels to each inhabitant. 
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FABM-ANmALS. — The Dumber of domestic animals in twent^J 
Europeiiu states is given at 379,031,705, of which 31,573,663 j i 
4,130,031 nasea and mules, 89,078,248 cattle, 194,020,236 slieep, ^ 
swiue, and 10,931,034 goats. The sheep snrpass in nnmber au 
classes, amouuting to 51.1 per cent, of the whole; cattle 23.7 per 
Bwine 11.3 per cent., horses 8.3 per cent., goats 4.0 per cent., mnl 
asses 1.1 per cent. The proportion of horses is especially large in! 
amounting to 1G.7 per cent, of the whole nnmber of fana-aniniais in 
country. In Finland the proportion is 10.0 per cent. The loffi 
1.5 x>er cent., is found in Portugal, and the next lowest, 1.8 per oeat. 
Spain. The last-named country has the largest proportion of mol 
asses, amountiug to G.l per cent, of the whole number of &Tm-an 
next stand Italy, 4.0; Portugal, 3.6; Greece, 3.3; Praneej 1.5. Or 
tie, the largest proportion, 52.7 per cent., is found in Bavana ; next 
temberg, 49.1 ; Saxony, 46.9 ; Switzerland, 44.7 ; Sweden, 44 : Hi 
43,4; German duchies, 42.4; Belgium, i2\ gradnally sinking 
minimum, 3.8, in Greece. Great Britain gives the most of her a 
tion to sheep, which constitute 73.5 per cent, of her fartn-animali; 
Spain the proportion is C0.2; in lioumania, 59.1; in Hungary, 546! 
Prussia, 54; in !Norway, 53.3; in France, 52.6; iu Portugal, 52: 
minimum, 14.9, is in Saxony. The German dochies have the la 
proportion of swine, 23.7 per cent. ; next Saxony, 22.4 ; Belgium, m. 
Greece, 2. No goats are reported in the British isles or Denu j 
Greece thoy constitute 40.7 per cent, of the total live stock ; in Voi 
18 per cent. ; in Switzerland, 1G.9 per cent. ; in Spain, 13.2 per cent. } 
80 on down to 2.4 per cent, in Boumania. 

Taking all tho states together, there are for each 1,000 inbabib l^ 
horses, 15 asses and mules, 318 cattle, 0,873 sheep, 151 swine, and u | 
lin^wia, ^ " "■ ' : : : :"; I i : : ■ i ; i : i : i : ; ; ] i :"; ; r " 

jwuiug # 
N^orwa; S 

)enma § 



duchies, of swine; Greece stands attiie bead 
^oat-owning states ; next, with a wide interval, comes Spain, ana 
- ^rtugal. 

Belgium has the largest number of horses for her territory, bong 
.oarly equaled by Great Britain ; Denmark, Holland, Hungary, Pnuu, 
•nd Ireland following next in order. Spain has the largest number a 
o'^les; Great Britaiu tbo largest Dumber of sheep, the Gtormon doobtat 

i Belgium the largest namber of swine, and Greece the largest nonlw 
.i . ^a*>i. Tbe proportions will be foond in the tables bcHow, 
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119.3)11 
5^4M 

l!3<9!44S 
11.731.459 
580,471 
3.967, 303 
3,113^934 


1, 9^387 

Sg!i! 
3:^ 

3Tfl,Kl 

iiiB,seB 
SB,*n 
3i,4(ja 

908,433 
738,138 
5,B3S,aiB 

103, wa 


30,403,000 

I, 64^481 
1,709,394 
1.63«,a01 
46,438,000 
631,715 
5,038, 388 
15, 07B,007 
445.400 

"■31 

110,556 

E18,e74 
30. »l 

W6[0QT 
as, 488,009 

"i.'aw'onii' 


US 

'l90[3« 
IS51,4M 
<, 443, SW 

304, IQl 
4.378,531 

301. 360 
M7,a50 

aiilseo 

78J*! 

nsso 

5,155,eifl 

lisr-sisM 






















flO0.98S 












^"^■J^ 








Zi^"' 


iJ:S 


ii.oas 

S.a88 






V4 

ua 

SI 

wtiea' 
i,aa(sra4 


M 
SI 

M ■ 

S»:«37 


105,841 

35 SOS 
83.014 

ISIS 

1,794.837 
036,869 


■1 




1.374,608 












Dia 


«8.859 


e,i!8 


6M 


i,a«,7se 


553,060 


«. 786,317 


836,944 


194, IBS 



iVopOifioM <t^ iN/ervnt JNndi p//iinN«MiiiwIi, 



CoQOtriei. 


1 


1. 




f 


i 


1 




5.9 
&9 
41 

ILS 

ie.7 

10.0 

7ia 
*i 

r3 
6,0 

53 

S.I 
T.i 

1.S 

a!i 

,V4 


3.3 


liO 
39.3 

S3.5 
4L7 

4-«:7 

S3.7 

u.a 

4iL4 
43.4 

10.* 
Ki.4 

-i£.7 


13.5 

36.5 
£9.9 

Wo 

14.0 

aao 

«D.3 

4e.B 

41. e 


10,1 

as! 4 

KIT 

i&i 

mil 
ftfi 


Per a. 
















s. 














































































*^ 


] I UtjLM 1 


11.3 















270 BBPORT OP THE 

Skmier of differtnl Mttcb 



QV AOBICULTDKB. 



CoontriM. 


n 


II 


1 


1 


!l 




1 

s 

i 

48 


...... 

ti 
Its 

9i 


a* 
Tie 

MS 

s« 

331 

en 

■S3 

too 
us 

3IB 

1 

IM 
130 
7S 

IBS 


1.1 

: 

1,0M 


„ 
































































































na 


IS 


318 


an 






. 



^'Htnin- !>/ MiA elatt of animali per 


ti«are 


UIOBieler. * 






CouDtrlH. 


Hone.. 


Mlll«. 


Cuttle. 


SheciL 


SwfDS. 


Britain 


».*■ 

fi.6 

as 

4.0 
0,3 


■""o."i 

D.t 
£.0 

<.s 


25.7 
4!!. a 
33.4 

04.7 

H.I) 
94. S 

ai.i 

43.1 

4a!fi 

5.7 


'If 

3.9 

&.« 
IS. 7 
48. 

a& 

i»: 

1 

39. . 


ic 

j 
I. 

1 
1 

1& 

a. 
& 






















































! 
















fS:":;:;:;:::;:::;:::;::-;::;;;:;;:::::::;:::: 
















"" 


"-* 


b.6 


BO-S 


4.S U 



REPORT OP THE STATISTICIAN. 271 



RELATIONS WITH SOUTH AMERICA, 

This country has yet had little intercourse with sister republics of 

South America. It seems strange that countries so sparsely settled and 

lo rich in agricultural resources should obtain any portion of their bread- 

ituffs from nations thousands of miles away. As they become settled 

.n the future, we cannot expect to furnish their bread-supply, but there 

ways will be peculiar products of our agriculture, and extended prod- 

ts or manufactures, which might be profitably exchanged for such of 

meir tropical products as we cannot produce. The balance of trade is 

ready fearfully against us. It must eventually furnish a profitable ont- 

} to the goods of our agricultural-implement makers, which trade should 

I cultivated assiduously. With this view, it is deemed desirable to 

-esent some fragmentary glimpses of the agricultural status of these 

ex Qtries, and especially the trade relations between us, particularly the 

onanges of agricultural products. 

BRAZIL. 

The trade of Brazil, so far as this country is concerned, is quite too 
one-sided. Secretary Fish, in his last report on commercial relations 
with foreign countries, says that in 1875 Brazil sent to this country pro- 
ductions exceeding $42,000,000 in value, and received about one-sixth of 
that amount. The total value, as officially reported, of our exports to 
Brazil in 1876 waB $7,253,218. 

The following are the main items of this export: 

BreadstuflDB of all kinds $3,940,398 

Lard, 4,486,402 pounds 743,073 

Cotton manufactures 585,299 

Iron and its manufactures 377,551 

Wood and manufactures of 282,817 

Dmss, chemicals, and medicines 152,847 

Bteelandits manufactures 80,644 

Paintings and engravings 72,755 

Books and publications 58,845 

Paper and stationery 51,203 

Other exports 907,856 

Total '. 7,253,218 

Of these minor exx)orts there were of agricultural implements, $8,211 ; 
living animals, $3,823; fruits, $8,329; bacon and hams, beef, butter, 
and cheese amounting to $7,093. 

Coflee, the great staple production of Brazil, is largely consumed in 
the United States, and is steadily increasing in quantity produced. 
The amount received in 1873 from Brazil was $30,801,906 ; in 1874 it 
amounted to 837,342,692, and in 1875 to $35,099,274. This exportation 
IS entirely from the ports of Rio de Janeiro and Santos. Total quan- 
tity in 1875 was over $229,701,637. The chief article imported from 
the United States is flour. The annual exports to the United States 
amount to more than $42,500,000, (nearly $44,000,000 in 1875,) while 
the imports do not exceed $7,500,000. Sugar, coffee, cocoa, and 
(vood, in the list of 1875, figure up nearly $40,000,000, while the 
agricultural imports from the United States are comparatively in- 
iignificant. The want of sufficient facilities for cheap and rapid 
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transportation keep the United States far behind Oreat Britain 
Brazilian trade. The cotton-trade amounts to $40,800,000, whi(3u 
entirely to Europe^ Great Britain getting the lion's share. 
The trade of 1875 was distribute , by ports of entry, as follows: 



PorU. 



BahU 

Ceiim 

MarMiham 
Mooeio 



Imports. 



P»ra 

PerDombnco 

Bio do Janeiro 

BioGnodedelSal. 
Santo* 



#799, Ml 95 
S3L350 09 
94.000 00 



300.000 00 

8T3.S0O00 

5,S0Q.O0O0O 



ax^ooooo 



9 

1, 



H 

I 



The quantities and market values of several products of the 
industry of the United States, imported into Bio Janeiro last ; 
were: 

Flour, 317,410 barrels 

Kerosene, 110,285 cases ^ 

Spirits of turpentine, 2,600 cases .....•...• 

Rosin, 3,845 barrels ....• 

Pitch-pine, 7,943,000 feet 

White pine, 4,074,000 feet 

Lard, 85,705 kegs 

Total..-.* 4 

ARGENTINE REPUBLIC. 

The agriculture of the Argentine Eepublic is not prosporoos. 
rich soil, almost entirely uDoccupied^ the importation of wh( • e; 
butter, and cheese increases. The wild state of the country, i 
curity of life and property, the contempt of the native for til ?e 
soil, leaves little to rural enterprise beyond the breeding u/ 
Foreigners are the only tillers of the soil. The following table m 
ports illustrates this strange and uDfortunate condition of aiVaiM* 



Artioles. 




Wheat kilof<Tain8.. 

Floar kiIo;;raniB.. 

IndiAnoorn kiioj^vniB.. 

Corn-moal kilo^mmB.. 

Batter kllognimB.. 

Potatoes kilogramB.. 

Cheese kilograms.. 

Eggs dosem.. 



1,044,029 9,530.405 
l,013,fiS3 7,450.781 
60^ 0» 
131,096 
05^674 
71:^703 
756; 4M 
9^148 



115,549 
11,796 



655^ 07S 
5b 631 






^-M 



The farm-prmlucts exported are mainly corn and hay; but com-meali 
■'cquiriiig mills and millers, is imported. The quantity sent outiaM 

■ollows: 




Indian corn . 
^y 



1,633,101 
1,676,948 



9; 609(489 
9; Ml, 362 



18SS. 



ai«.» 



I. plague of locusts has of late years devastated portions of tito 

. ^rior provinces. While the ^subtropical forests of the entire easten 

Uope of the Cordilleras of the Andes exhibit wonderful arboreal 10* 

.,^t,rr*'^>i tiiQ present inhabitants of that region make little use of thm, 
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even importiDg tbe commonest farniture from the United States or 
Earope. Consul E. L. Baker gives the following statement of value of 
imports of wood and its products : 



Kinds. 



Timber for buildlDc: 

Timber for veneering — 
Timber for cabinet-work. 

Timber, planed 

Other timber 

Vttznitare 



$1,675^193 11.240,591 



1870. 



58,844 



55,504 
563,760 



1871. 



42.518 



55,693 
363,601 



1872. 



$1,693,090 



20,067 



112,580 
515,865 



1873. 



$2,941,301 



137,274 



230,769 
948,201 



1874. 



$2,008,757 
17,988 
48, 171 
46, 6-21 
58,309 
752,268 



1875. 



$1,267,486 
17,271 
87,771 
67,122 
86,066 
546,258 



Of this amount the United States furnished as follows : 



Kinds. 



Lumber for bnildiog 

Lumber for cabinet-work. 
Lumber for veneering . . . . 

Lumber, planed 

Other timber 

linmitare 



1870. 



$1, 482, 542 
15,945 



21.160 
126,900 



1871. 



$996,275 
19,671 



6,041 
71.113 



1873. 



$1,518,054 
6,437 



28,468 
125,027 



1873. 



1874. 



$2,769,059 
97,311 



43.822 
874,299 



$1, 997, 175 

23,901 

1,858 

15, 075 

26.976 

214, 418 



1875. 



$1,092,616 

30,031 

.%714 

22,237 

41,110 

126,872 



The native woods most used are Quebracho Colorado^ very hard and 
brittle^ the word meaning break-ax, worth in Bosario $120 per 1,000 
feet ; Quebracho bianco j less hard, used for cart-wheels and boat-build- 
ing; Algarrobaj softer aud lighter, worth $100; cedars from the mount- 
ain districts, $125. Foreign lumber has supplanted the use of native 
woods for building purposes as far as Cordova, after paying $22 ocean 
freight, $6 import duty, and $10 railway freight, besides profits of im- 
porter. The extension of railways into the interior is cheapening trans- 
portation, and may ultimately reduce the piice of lumber. There are no 
portable saw-mills for cutting lumber. The exportation of lumber should 
be a profitable business. 

Lumber is beginning to be a prosperous industry among tbe forests of 
the Grand Ohaco, bordering on the Parana Itiver, and cargoes have been 
sent to English and French ports. 

The provinces of Tucuman, Salta, Jujuy, and Gorrientes are well 
adapted to the production of sugar, cotton, rice, and tobacco, which are 
already the bases of flourishing industries, and the olive is suited to all 
except the more southern locations. The climate of Tucuman is said to 
be similar to that of Louisiana, and cane will reproduce itself for fifteen 
or twenty years after planting. There are now forty-two sugar estab- 
lishments in that province, with an aggregate capital of upward of 
9250,000. It is 1,000 miles in the interior, and is now in railroad com- 
munication with Buenos Ayres. Experiments in coffee-growing there 
are also very promising. 

Consul Baker reports a popular estimate of 20 bushels as the average 
yield of wheat. Some Europeans are credited with obtaining 25 to 27 
bushels. The yield of oats is said to be good, but maize and potatoes 
are inferior to the growth of the United States. Alfalfa is the great 
bay-producer, affording three or four crops each season. Dried and 
baled, the surplus finds a ready market in Brazilian ports. It sells for 
about $15 per ton. 

Immigration is fostered, and is very active of late, so that Buenos 
Ayres is becoming rather cosmopolitan than Argentine. It is almost 

18a 
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entirely from Southem Europe. ItftUami largely, Frendii 
Swiss ; nearly all Catholics. Aoout three in a thousand ot ue i 
ers in the interior are from the United States ; some intend 
there, others to get cheap land in a mild climate and get rich tof^ 
They are generally intelligent, energetic, and independent. 1 j 
erally find the climate agreeable, with an average temperataie oi 
F. Less mortality is reported among foreigners than nativeSi on 
connt of better habits. 

Oonsul T. B. Wood, at Eosario, says of stock-raising In his i 
that it is conducted in the style of three hundred years ago, ei 
very recently importations of fine foreign stock have been m — 
cattle, sheep, and Angora goats. Primitive practices prevau: a 
cart has no shafts, but a stout short neap, the end of which is t ^ 
rawhide to a ring on one side of the girth. The saddle consi 
broad girth, with two large rings, two huge pads to protect the 
the horse, and several layers of leather, sheep-skins, &g. — a seat us 
and a bed by night. This style of saddle, to the value of 9160,000 
been exported from Eosario in a year. The ox-yoke is a simple 
wood lashed to the horns. So absorbing is this industry that 'lo 
cent, of the exports of this place are made up of hides, hair, d 
leather, hide-cuttings, horns, bones, bone-ash, and tallow. Pri 
milch-cows are $10 to $15; working-oxen, $20 to $25; beeves.' ^x« 
$18; working-mules, $20 to $35; working-horses, $10 to $25; she h 
to $1.50: goats, $1 to $1.30. 

Mr. Wood reports further of the agriculture of this district : 

Fruits of all kinds are retailed by coant. Thus, strawberries seU for 5 to 16 
per dozen. Cherries are dearer ; grnpes cheaper. Other smaU fruits are nnin , 
save as imported from Europe i n giMss bottles. Peaches thrive all over the o 
Some of the estancias have orchards on them that seem like small forests, yet h 
no exportation of the fruit, and in the retail market they seU for 75 cents to « 
hundred, in the height of their season, and at aU other times are cheaper, ss im] 
from the United States in cans, than as offered in the markets. 

Tomatoes, though indigenous in this country, are almost always cheaper hi im] 
cans than in the markets. 

Though the consumption of bread in the country is relatively very small, yv 
only within, the last five years that this consular district has produced wheat « 
for tta own demands. The profitable exportation of the small snipliis has gi 
stimulus to wheat-growing, ho that at present it outvalues all other crops coml 
But this is not strange, considering that little or no grain is fed to animals, so th& 
production of other crops has but little stimulus. The wheat crop of 1874 m thii 
mce was reckoned at $2,500,000. In prices it varies from ^ to (4 per hundred p 

Com is beginning to receive an impulse from its successful exportation to m 
cent countries and to Europe. It ranges in price from (1 to $2 per handred p* 

The native mode of cultivation is very primitive. Ditches and hedges serve w 
in the small fields. The plow most used consists of a heavy block of hard woob 
runs In the ground, pointed off so as to servo as a share, and a long beam i 
obliquely into this at oue end, and tied at the other end to the mdo ox-yoke. ^ 
upright handle arising Irom the share-block is used to steady it in the ground oi M^i 
out. 

Thrashing is accomplished by the tramping of animals, and winnowing by mesnstf 
bhe wind. The transportation most usually is in rude one-horse carts, with liiVi 
~Theeis, and hitched as before described, or in ox-carts that are still ruder, withw 
<^i*ger wheels, and some of which are made entirely of wood and rawhide, wittisis 
n*rtide of iron. Tires of hide answer surprisingly well in a country like tnii, whoM 
loil is entirely destitute of stones or gritty sand, and they have the advantage of 
ibrinirin.; t^nii r- ^w^^ - th thc wood-work by the absence or presence of moistonb 

UNITED STATES OP COLOMBIA. 

rnis iAOy.,xk ;uuntry lies on the equator, and includes an area of 
^,673 square miles. It has a population of less than seven to Uie 
,.,.iftre mil. a^^nt three millions in all. Scarcely a tenth of the siufM 
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.der cultivation. As the altitude rises to the regions of perpetual 

' on the snmmit of the Andes, the temperature varies from intense 
cal heats to delightfnl coolness. The immense plain of Bogota, 37 
B miles in extent and 8,700 feet high, has a mean and compara- 
y nnvarying temperatnre of 57^ F. The soil is of sandstone 
n, and qnito productive. The people are divided into seven 
;es : OachiqnneSj or people bom in Europe ; Creoles^ descendants of 
>peans; MestizoSj. descendants of whites and Indians; Mulattoe$y 
whites and negroes ; Indians^ copper-colored natives, and African 
}€8. The lower classes of the interior are Indians or Mestizos, who 
ignorant and superstitious, docile and kind, mildly vicious, but 
lisordcrly or dangerous. Thft chief industries of these people are 
julture, cattle-raising, and mining. The processes of agriculture 
ude ; there is no attempt at rotation of crops ; farm-machinery is 
rough and primitive ; wooden plows of Hie old Eoman pattern are 
for scratching the surface of the soil. Yet, owing to almost inex- 
tible fertility of the soil, crops are abundant for home consumption, 
le-breeding is somewhat improved by the introduction of foreign 
L on the table-lands of the Andes. Swine are scarce, and of very 

appearance. Coffee is demanding some attention in States of 
anderand Cundinamarca, where the product has reached 12,900,000 
ids of quite good quality. Tobacco is also grown, not of superior 
Lty, but salable in Europe for the manufacture of spurious Havana 
rs. Cacao, cotton, and indigo are also grown, but not extensively 
r exportation. 

• the total exports from the republic in year ending May 31, 1874, 
ed at $10,180,8.j2, the agricultural exporta were: coffee, $975,353; 
)n, $249,048, and tobacco, $2,360,883; in all, $3,585,284. Better 
QS of cheap and rapid transportation are one important need to stim- 
3 an increased attention to this industry. The principal agricultural 
ments during the year ending September 30, 1875, at the port of 

aa were : 



Lrtiol«a. 



x> 



B«oeipti. 



Shipnenta. 



I 



V»lae. 



Wh«noe. 



! V&ln«. 



Whlthw. 



$100, 000 I Ecnador and Mexico : $100, 000 i United SUtea, Mexico, and 

t I Earope. 

1,400.000 MexJcoandCentral America. I 1,400.000 I United States and Europe. 
1, 100, 000 boutti and Central America I 1, 100, 000 United States and Earope. 
and Mexico. ■ 

75, 000 United States and Chili * 75, 000 Colombia, South and CeDtral 

i America and Mexico. 

40,000 Colombia, South and Central I 40, 000 I Consumed on the ii«tbiiia8. 

America. ' 

GO, 000 Cokunbia, Central America, 50, 000 United States, En;;lanil, and 

and Cuba. ' , Germany. 



12,765,000 



9,765,000 



tal amount of goods entered and cleared, $13,443,000. 
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The total foreign commerce of 1875 is thus reported : 



Conntriea. 



Great Britain. 

France 

United Stetea. 

Germany 

All othera 



Total 



1874. 



Imi>crtA. 



Exports. 



|4, 05fi, 381 

1, OW!, f 70 
800.644 
676. 443 

2, bli, 507 



13, 343, 993 

1. C74, 874 

1. Xa, 506 

8«(Ki5,169 

47ri, 710 



11, ma, 844 



10,189,853 



WS, 



Importa. ' Eq 



12,964,976 1 % 

3,056.323! : 

767.473 1 

ea<7B3 , : 

547,471 ; 



6, 949, 020 : 



The chief articles imported were cloths, food-prod acts, salt, w 
liqaors, and metal manuj^-<^tures ; the exports were mainly gold ; 
ver dnst and bars, tobacco, cinchona bark, vegetable ivory, anu 
woods, these articles comprising seven-tenths of the exports. 

The principal items of domestic exports from the United Stat 
North America to the United States of Colombia wore as follows: 

Totkl exports (3,9 

Agricnltaral implements 

Beer and wine — 

Billiard tables and apparatus 

Blacking 

Books, pamphlets, maps, &o 

Breadstafb and bread: bread and biscnit, 200,960 poands; floor, 44^275 

barrels 3 

Brooms and brushes of all kinds 

Candles, tallow and other, 141,978 pounds 

Carriages, carts, and parts of , 

Clocks 

Coal of all kinds, 23,679 tons 1 

Copper and manufactures of 

Cordage, rope, and twine of all kinds, 105,149 pounds 

Cotton and manufactures of 1 

Drugs, chemicals, and medicines not otherwise specified 2 

EarUien and stone ware and fancy articles 

Vmit 

Glass and glass ware 

Gold and silver and manufactures of , 

Hay, 103 tons 

Hemp and manufactures of 

Hops, 9,629 pounds 

Ice, 2,854 tons , 

India rubber and gutta-porcha, manufactures of , .,..,. 

Iron and manufactures of 

Steel and manufactures of 

Junk and oakum * 

Lamps 

'fjcather and manufactures of J 

jime 

Vlarble and stone 

Matches - 

iiathematical, philosophical, and optical instruments 

ilusical instruments ] 

Vaval stores 

'^'Is — mineral, refined I 

.nimal oils 

'^egetable oils 

Jrdnance stores •*' 

?aints and painters' colors 

4^aintings and engravings, paper and stationery i 
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g presses and type $5, 315 

ons, lard, 4,682,355 pounds 874,300 

ilver, 18,738 pounds 11,840 

id salt 9,392 

imd balances 2, 026 

-machines 90, 227 

>onnd8 139,480 

from grain 12,390 

ind molasses 119,292 

3,355 

1,235 

and manufactures of, leaf, 7G,712 pounds 128,306 

and valises 10,335 

5S, wax, and wearing-apparel ,... 22,289 

md manufactures of 147,958 

lufactured articles not enumerated 6,052 

UBUGUAY. 

exports to Uruguay in 1876 amoanted to $1,126,123. While we 
b seven eighths of all the sugar used in this country, our largest 
>product to Uruguay is refined sugar, amounting to $490,434. 
t is next in value. The list is mainly as follows : 

TaIim. 
xports to Uruguay $1,126,123 



• 



tural implements 32,796 

. cattle 

ind biscuit, 4,289 pounds 265 

444 bushels 733 

mall grain 89 

flour, 17,IG0 barrels 126,240 

maps, &c 1,552 

and brushes of all kinds 100 

;e8, railroad-cars, and clocks 1,964 

all kinds, 39C tons 2,638 

and manufactures of 29,227 

chemicals, and medicines 19,925 

>f all kinds 845 

lufactures of iron 9,336 

lufactures of steel 31,173 

3,194 

tores 14,!275 

I oils, 3/9,775 gallons 73,818 

CO stores 11, 200 

ery 12,624 

ons 74,737 

of turpentine, 13,710 gallons 6,203 

1,432,374 pounds 68,160 

refined, 4,498,277 pounds 490,434 

5S, 234 gallons ." 117 

o and manufactures of, leaf, 146,532 pounds 33,590 

1 1,617 

knd manufactures of 75,139 

OHILL 

)rt is made by the Chilian government to induce immigration, but 
s are not very apparent. Consul Williamson, at Valparaiso, deems 
the most desirable country for emigrants of any in South America, 
ularly as regards climate ; yet warns his countrymen not to emi- 
there, on account of the insecurity of life and property and the 
ous immunity from punishment enjoyed by criminals. The induce- 
i offered are as follows : A free passage to their lands in the prov- 
)f Yaldivia and Osorno ^ 125 aores of land for the head of the family, 
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and 40 acres additioDal for each child; a house bailt for hiukj 1 
one milch-cow, and the necessary agricultural implements. Aftars 
number of years a clear title is given him to the land on 
$1.25 per acre and the value of the goods advanced. Yet few ; 
ed as haviug settled on the societies' lands. Improved meui 
results in agriculture by these and all available means are much 
The shipments to the United States from the port of Valpa 
the year ending {September 30, 1870, were : 

Nitrate of soda $602,834 22 

Sheop'8 wool 243,077 01 

GoatrHkii]8 - 27, 351 05 

Coal 10,147 02 

WalDUte H,iy3 42 

Kags 8,985 00 



Hides 

Straw hats 

QnickHilvor-flaska . 

Quallar bark 

Chinchilla skins . . 
Miscellaueons 



J 
1 •- 

I3V« 



Total 914 

PEKU. 

Very little progress is made in agriculture in this coantry, the 
itants having little inclination to give it their attention and labor. 
agricultural productions exported are very inconsiderable in amo 
the few figures below would intimate, representing the trade in tb 
the United States ii\ 1875: Cacao, $129.71; wool, $1,295.94; n 
$32.69; tea, $2,743.78 ; sugar, $118.22 ; total, $4,620.34. Theootoi 
Pern is sold in Great Britain. The total general exports to the Ui 
States from Callao in 1875 were $876,718.89 for the year ending 8 
ber. 

The great articles of export are guano, of which that sent to 
United States in 1875 amounted in value to $468,951, and nitrate ol 
which came to the United States to amount of $764,736. 

Scarcity of labor prevents the extension of the culture of cottoi 
sugar. It is estimated that at no distant day the export of guano ] 
Peru must cease. The new deposits are of inferior quality. The t 
in nitrate of soda is making great extensions. 

Our principal domestic exports to Peru were, last year, as followft: 

VdHi 
Total value |1,17H«I 

Agricnltural implements 4^91 

lilackiug j[|9 

Bread ami breaddtufid : iJour, 11,321) barrels 81^011 

Brooms ami bnisbcH S^MI 

Camllas 1,30 

CarriapjoH, carls, railroad-carH, and clocks 9^4ft 

('ordage: r()[>o and twiiio * S6^^ 

Cotton and manulactnrca of 67|9tt 

Fruits 9;O0 

Tas-iixturoH ,,, .... ...... SiWI 

-old and KilviT, and mannracturos of -.-.,.,.... ,,,. ITS^SN 

• cm]» and manufactures of 6^0" 

ron and manufactnn's »»f . 84»3Si 

"itojil and manufactun»s<)l' 7,itf 

^nnk stud oakum %^ 

-.amps 3^865 

.cat her and manufactures of S,1S3 

^^^usii'.al instrumoMts ,. 3,791 

saval stoiTs -....-....,., 1|WI 

^lineral oiU, refined -.....-.. IB^W 

uumaloils S|MB 

'ainlin^s, engravings, i)ai)er, and stationery 8,08 

?erXumory Wt" 

*m'«»^i"i"n»* "•--•..--•-•..•••• 117|W 
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VaIus 

Quick8ilver,141,lG6poniid8 83,774 

DoaleBand balances $4,931 

Sewing-machiDes 6,810 

Bpirits of turpentine 1,341 

T^ow 4,143 

Tobaooo and manofactares of 29,578 

Tnmks and yalises 1,840 

Wearing-apparel 43,389 

Wood and manufactnreB of 215,876 



TENEZUELA. 



• 



The total exports to the United States daring the year ending Sep- 
tember 30, 1875 were — 

S*rom port of Maracaibo $3,827,975 53 

From porfc of Puerto Cabello 1,338,952 38 

4, 560, 927 91 

This is a decrease, compared with 1874, of $1,937,940.66. 
The agricaltnral exports to the United States the same year appear 
in the following statements : 

Caifoe, from Maracaibo $3,113,027 23 

from Puerto Cabello 958,530 82 

14,071,558 05 

Cacao, from Maracaibo 33,561 99 

Cotton, from Puerto Cabello 22,073 65 

Sugar, from Maracaibo $13,030 29 

from Puerto Cabello 30,982 78 

44, 013 07 

Wool, from Maracaibo 1,304 96 

from Puerto Cabello 190 51 

1, 495 47 

Total 4,172,702 23 

The principal articles of domestic exports to Yenezaela for the year 
ending June 30, 1876, were: 

Yalae. 
Total export $3,424,278 

Agrionltaral implements 710 

Animals, living 6,128 

Beer, ale, porter, cider, and wine 12,906 

Bells and billiard tables and apparatus 4,309 

Books, pamphlets, maps, &c 6,755 

Breadstnffs : flour, 107,818 barrels ; corn, 46,377 bushels 788, 696 

Brooms and brushes of all kin^s 6,213 

Candles, tallow, and other, 199,431 pounds 28,665 

Carriages, and parts of 45,544 

Clocks 3,784 

Coal of aU kinds 2,218 

Copper and manufactures of 6,909 

Cordage: rope and twine of all kinds, 577,551 pounds 65,846 

Cotton: and manufactures of 126,950 

Drugs, chemicals, and medicines 110,825 

Earthen and sto;ie ware and fancy articles 8,094 

Fmits: apples, green, 1,582 bushels 10,028 

Gas-fiztnres and glass ware 6, 811 

Gold and silver and manufactures of 616,387 

Hemp and manufactures of, and hops, 2,440 pounds 5, 581 

Ice, (690 tons,) 2,422 

India mbber and gutta-percha 1, 564 

Iron and man uf ac tu res of 204 , 553 

Steel and manufactures of 54,023 

Jonkandoakom 2,552 
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Lamps fi58 

Leatner aDd manufacturos of W* 

Limo and comont - 1 

Manures 

Marble and stone, and manufactures 1! 

Musical instruments * 

Naval stores 

Mineral oils, refined, 294,102 gallons «m 

Animal oils, 1,660 galloES 5 

Vegetable oils, 4,674 gallons ^ — 

Ordnance stores 5E 

Paints and painters', colors ''*"'• 

Paintings, engravings, paper, and stationery ^ 

Perfumery * 

Plated ware ^ 

Printing presses and type - "'^ 

Provisions - 

Quicksilver « 

Scales and balances •• ' 

Sewing-machines ft 

Soaj) Ti — 

Spirits of turpentine S 

Starch ' 

Sugar and molasses 

Tallow 

Tin and manufactures of • 

Tobacco and manufactures of, leaf, 81,412 pounds ...... S| 

Trunks and valises li 

Varnish 1« 

Watches, wax, and wearing-apparel ' 

Wood and its manufactures ..••....• 

Wool and its manufactures * 

All other 17, 

ECUADOR. 



The chief prodnction of Ecuador, cacao, has steadily increased ]& 
qaantity since 1S40. In 1874 the increase had amounted to over 100,OW 
quintals, or nearly doubled, though its quality is not equal to that tm 
Oaraccas, Venezuela, which sells for nearly double, and the latter k 
inferior to that produced in Guatemala, though there the supply is V 
limited as to be consumed at home. 

In 1874, 247,493 quintals were exported, of which 2,349 quintals OSM 
to the United States. 

The agricultural exports for five years, from 1870 to 1874, are shown ia 
the following table, in quintals : 



Years. 



1870 

■•S71 

87a 



Cacao* 



243, 144 
172, 4-22 
W7,238 
1245, 9G9 
247, 493 



Cottoa. 



Itloe. 



S.OOd 
1,926 
3.537 
1,053 
4,371 



325 
9,403 
3,033 

437 
1,673 



Coiffiso. 



&.064 
3,847 
6,304 
6.844 



^t is shown that in 1874 the exportation of coflFee was nearl}' double 
*^^uat of the year i)revious. 

The exportation of cotton has nearly quadmpled in the last year. 
during the war in the United States the culture flourished, but bas 
nnce declined. Excellent long staple can be produced, but the cost of 
"bor and transportation hinders the cultivation. The productioa of 
jolfee has nearly doubled in the past year, and it promises to rival caeaoy 
^J^e frre^'f Rtiple of Ecuador. 
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CONCLUSION. 

There are many iuvestigatioDS the results of which might appear here 
rere the resources of the Division adeqaate to the snpply of necessary 
ata. Neither is the clerical focce sufficient for the requisite office 

>rk. 

Among these is one relative to the statistics of fruit-growing, the area 
a dififerent species, the rate of yield and price obtained, preferred varie- 
ies in different parts of the country, and other important facts very 
ittle known. An immense collection of facts and estimates has been 
eceived, condensed, and tabulated, but there are gaps to be filled and 
ements to verify, and scarcely anything in the national census, and 

en slight exceptions in State enumerations, with which to make 
% risen. Believing that approximate correctness should be reached. 

More publication, it is withheld for further elaboration and extension. 

There is also an important work commenced designed to show the 

iiversity of systems and crops in the several States, the proportionate 

in each, and rate of production and comparative profit. We are 

ready able to present a fair idea of the relative area in a few principal 
ax>ps, but it is exceedingly difficult to obtain accurate information of 
he minor crops, so various in kind and so fluctuating in area cultivated 

td quantity produced, and of whi6h there is scarcely an attempt at 
vmplete enumeration in a single State. Of course there must be some 

titude in estimating what is never fully reported in any country, but 
difficulties in this country are peculiar, from the breadth of our do- 

lin, the wide range of latitude and elevation, and consequent variety 
tL production, including everything grown in temperate and subtropical 
ilimates. In the next volume something in this direction will probably 
ye presented. 

Another point of inquiry has been the changes m kind and volume of 
)roduction, caused by westward emigration, settlements of virgin tracts 
rf territory, depreciation of rate of yield by irrational modes of culture, 
ind the varying measure of foreign demand for food products. The 
Dovement of population westward across the continent has been one of the 

inders of modern times. A single illustration will attest the industrial 
mportance of this hegira. Not only is the volume of wheat of to-day more 
han threefold greater than twenty-eight years ago, but the increase of 
hat portion of it grown beyond the Mississippi is greater than the entire 
ax)p of 1849. Five per cent, only was then produced west of the Missis- 
iippi; and in 187G, a year of comparative failure in the Northwest, it was 
to per cent. Dividing the country into three sections, the first including 
he Atlantic coast States, with Pennsylvania, and the Virginias to the 
)bio River, and the second and third section separated by the Missis- 
ippi Kiver, we find more than half of the wheat grown in the first in 
841), the percentages of each section changing rapidly, as follows : 





Section. 


1849. 


1859. 


1869. 


1876. 


Ltlantic coQ&t 




51.4 

4J.3 

5.3 


30.7 
51. C 
14.7 


20 
4'.) 
31 


19.6 


!«ntral belt 




40. ri 


>anft-Mi{M{fl#}pi>i belt 


3y.c 









The first section has now a little more than one-third of its former 
)roport2on ; even the second, which was swept with so heavy a wave of 
mmigratiou in the first decennial period, exhibits a declining percentage, 
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while the third has eight times its former prominence, ereii in a 
low production of spring wheat, and promises to make the pm 
9 to 1 in 1877, or 45 per cent. A few years more will fiod a pn 
ating weight of wheat prodaction be.vond the " Fatber of Waten.- 

Comparing relative quactitieB rather than proportioiiB of the 
we find that the Atlautic coast has held its own, and little moie; 
ceutral belt prodtices three times as much ; the trana-MissisBippi 
more than twenty times as much. The figures are as follows: 



&«Uon. 


18». 


,«». 


«.. 


m 




ISH 


Bl, «SP, 609 


sj.tta.jn 

'SIK-S 










HI. 






100,*85,Bt4 


ITJ. IIM, B34 


SST.mSM 









That the wheatcrop, with a smaller volume and a more actirefti 
demand, should make so rapid extension is less stranffe than tJie i 
equal rate of acceleration of the Immense volume of onr great i 
crop, maize. With less than an increase of 100 per centLlo popD 
this crop has more than doubted. The Quantity prodaoed has i 
decreased in the Kast, it has donbled in the Ceutral Statea,) 
times as large beyond the Mississippi. Tbe proportions oi tno i 
crop i>roduced by the three sections are (nearly) as follows: 



Seotloa 


,». 


leSB. 


IB*. 


1I& 


. 


» 


M 
Si 


1 



















The East has declined continuously and hofjelessly; the center hM 
held a determined straggle, yielding only inch by inch; the WeithM 
trod the track of destiny with accelerated step. 

The clerical force of the Division cousista only of theStati8ticiaQ,t«o 
assistants, and five other clerks employed iu recording, tabulating, && 
Translations of French and German form another branch of the pri- 
mary work in tbe preseutatiou of foreign statistics. What with dinfr 
tiou of this necc8.'*ary drudgery and its revision when done, and not i 
little of actual participation iu it, there is little time left for philoaophiii 
deduction, the elucidation of great truths involved in the figorna, and 
the presontatiou iu clear and iitting terms of the whole subject for tlie 
instruction and guidance of the peojile. The two assistants, Mean. 
Vi, 0. Morrick and K. Parkinson, have reudered essential aid in theiroik 
-'' compilation. 

'Vith an expression of regret that a greater progress of statistical in- 
miry is debaiTcil liy limttation of ludlilies, and a pardonable pride in 
•hatever of '"'tieficent acconiplishuient has been made under advene 
ir»,iT»>.-»;>nf. . hw niiiAft i.« ruHpcctfolly submitted. 

J. B. DODGE, 
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AGKICULTUBE IN ITALY. 

The Department of Agriculture is indebted to the Secretary of State 
br a copy of a dispatch from Hon. O. O. Andrews, the minister of the 
Jnited States at Stockholm, on the subject of agricolture in Italy, based 
ipoa observations made by him in a recent visit to that country. Mr. 
^Lndrews's visit was specially to the valley of the Po, comprising the 
!amou8 provinces of Piedmont and Lombardy, constituting one of the 
nost extensive areas of the wheat-production of the country, which, 
m account of its fertility, is called the "Kidney of Piedmont." Mr. 
Indrews's dispatch, in addition to the valuable information it affords 
respecting the agriculture of Italy, contains some very entertaining 
(ketches of the general character and peculiar habits of the farming 
>opulation of the country. The following extracts will be found inter- 
esting : 

OwiDg to tbe almost perfect flatness of the land in the valley of the Po, the general 
appearance of the country would be somewhat monotonous were it not enlivened by 
he beautiful chain of the Alps and their more distant towering summits. Both at 
Turin and Milan the range of mountains, as seen to the north, and always in winter 
covered with snow, does not seem to be many miles distant. The descent of their 
ower slopes by rail, in the early morning, and with so rapidly changing view, was 
rery interesting. There were many thin chestnut forests, but scarcely any other 
reos. By the use of terraces, and stone- bottomed drains, every patch of land appeared 
o be saved to husbandry that could possibly be cultivated. Rye appeared to be oon- 
iderably cultivated ; snd there were also many smaU vineyards. The dwellings were 
[uite simplo. At the time of my visit the ground in the whole valley of the Po was 
»erfectl^ free from snow, and odo could thus in winter obtain perhaps as correct an 
mpression of the capability of the soil as could be acquired in summer, because in 
ummer the view is much obstructed by the foliage of the many mulberry and willow 
rees. On getting down into the level part of Piedmont, there were two features of 
ts agriculture which were different from what is to be seen anywhere north of the 
Lips ; first, that Indian corn is a leading crop ; and, second, the peculiar shape — the 
iarrow oval ridges or beds — in which the ground is left when sown with wheat. At 
his time these wheat-fields, with their verdant winter growth, somewhat resembled 
he well-hoed fields of sweet-potatoes as they appear in our Southern States, say in 
Lugust, or like one of our uuplowed corn-fields run to grass. The com, whose low-cut 
tnbble still remained, instead of being planted in hills, as in our Northern States, ap- 
peared to have been sown in rather close rows, which had been sharply ridged by the 
dow. These were features which struck me as approaching Turin. During the trip 

Fossano I had an opportunity to notice other peculiarities of the country. As 

1 great deal of the land was in winter-wheat, and as all of the grass-land — except 
hat upon which manure had lately been spread — appeared in an almost spring garb, 
Duch uf the surface was green. For the purpose of irrigation the land is traversed 
)y narrow channels of running water, eo as to form fields of from two to six acres, 
uong either side of these channels are willow-tress, in some places a few feet, in 
ithers some rods, apart. They are a common feature of the country along the banks 
>f all the ditches and canals. Their sprouts, which grow out from the tops of the 
teeSy are sometimes used for making baskets ; but generally they are allowed to grow 
hrce years, and are then cut for fuel. In good soil a sprout grows to the length of 10 
eet the first year. The second year it will have ^own to the l«n":th of 15 feet, and 
vhcn cut the third year its diameter will be 3 inches. The trunks of the trees are 
traight, and from 15 to 20 feet in height. In many fields are also mulberry-trees in 
ow3 about a hundred yards apart. In the richest soil they have a diameter of 2 feet, 
md, like the wiUows, the tops of their trunks, from repeated cutting of tbe limbs, have 
m overgrown and knobbed appearance. The grape-vines were covered with com- 
italks for protection from the frost. They are not here festooned upon the trees, as is 
he practice farther south, but are trained upon poles, which in wint-er are stored for 
lafety in the j^rm-yard. By the road-side were thorn-hedges, and occasionally some wild 
)lsu;kbeny bushes, but no fences anywhere. I occasionsdly saw men at work trimming 
he hedges and the willows, and that was the only farm-work which was being done. 
Che haming out of manore, usually done in winter, seemed to be finished. This, how- 

S83 
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erer, was goioe on actively near Yerceil. The carriage-xoadB, which are micadaffliiii, 
and excellent, bayc an eleyation of a conplo of feet above the a^oiniii||[ fields Theni 
eeuorally ranniDg water on either side, and Bometimes willow or poplar trees. Fu» 
nonses, with rather gloomy looking plastered walls and projecting eaveB|WenfiB»- 
qnently to ho scon, but very seldom any handsome villas or chateaos. The 8oiiiia)» 
posed of clay, mixed with loam, and, being moist, had a dark-brown color. 

Our little excursion to the homes of the farmers extended foor miles, and m 
favored with Bunshiny weather. We seemed to be almost snrroanded by (fas Alja 
which appeared to be only a dozen miles distant, or at any xate so near that I «oud 
see the glistening of their snowy sides in the sunlight. The prospect was intemtoi 
in winter and must be charming in summer. I was stmck with tiie indication of m 
little local travel, considering we were in the neighborhood of a large town. K^dM 
in going nor coming did we meet a single vehicle, and only one i>erB0D, I tbnl^ 
afoot. There was the same frequency of willow and mulberry trees that I have Mn 
mentioned. There appeared to be a farm-house to about every hundred acrea Wi 
vis\^d several, and had an opportunity to see the farmers and their fiuniiies at hoM 
in their every -day dress and employment. Their manners are conrteoos and ficiendtff 
neither obsequious nor familiar. I really could not see that the men weiremiMlic» 
ployed, but most of tbe women were spinning flax. The general appearaooo of tli 
premises was unattractive. It is, perhaps, owing to the iiact that the larmeFB araMK 
owners of the farms, but only rent them, that nothing is done for ornamentation or ll 
the way of taste. The ground being flat about tho houses, with little or no dninm. 
and no paved or graveled walks, nu«l tbe surface being neither raked nor swept, bit 
half covered with straw, gives a sort of barn-yard aspeot to the whole Bnrroandlii|i 
In order to exclude the fowls, of which there are a eood many at every fSarm«hoiw, 
the kitchen-garden is inclosed with twigs of irregular lieight, and, beinjg small and pas* 
like, rather mars than ornamcBts the view. A pile of brush was pointed ont aithe 
only wood for fael. Occasionally there are some fruit-trees in the vicinity. As twocr 
three forty-acre farms may be supplied with one ses of buildings, there are of eoani 
many farming implements and some carts and wagons, and these are generally wall 
sheltered in the diflerent sheds. A peculiarity of uie dwellings is that theys^Ioiii 
and are under tbe same roof with tbe barn or stable. They are plainly, hnt rstkfli 
massively, built of brick, two stories high, the walls plastered on the ontside, and of a 
light color. The upper story, which is reached by outside stairs, is frequently rsBerfed 
for the family of the proprietor, in case they should wish to come for a few days in tta 
summer. Not uncommonly some of the upper rooms are used for storing gram. Thi 
kitchen adjoiuH the stable, there being a brick wall between and a door. The oeflin^ 
as well as the walls of tho Htable, is of brick, being massively arched over, and aboatl 
fet^t high. Tlie windows of the stables havo four moderate sized panes, with iron bsn 
outside. Th<^ loft for hay over thA stable is open toward tho yard, and brick pillaii 
extend up from tho Etable wall to support the roof, which projects over a good detl, 
and ail'ords shelter to corn-fodder and other things which may be placed undemeatlk 

It is tho custom of the country for the farming people in winter to live in the stalili 
with tlu' cuttlo t'jv th(i animal warmth, and in entering the dwellings wo, as a matter 
of course, wcroiirst taken into the stable. As I took particular notice of a stable whiek 
was rather nioro crowded than the others, and where, close by the cows, a chair 



kindly olVerud mo by the wife of one of the farmcrR, I will try and give a desoriptids 

of it. Though on entering the sight was extremely novel, yet what moat impreHsd 

me was tho boated and stifled atmosphere, as was the case indeed in all of the stablflib 

The temperature must have been as high as 7(N Fahr., and it immodiatelv occnrxedto 

me wheiliev or not many of the ca4;tle epidemics and diseases havo not originated ftoB 

such high and bad temperature in stables. At this farm were three families ; that of the 

father and principal fainier, who occupied quarters in the dwelling proper, and thoie<tf 

two of hiws Bons, who lodged in the stable. On the left, as wo went m from tho yard, tbe 

wives of the two brothers were sitting in a corner of the stable, near the kitchen door 

and a vrindow, at work, with their infants in cradles by their sides, and therewiea 

child running about. Near them was a double bed, and between the bed and the dov 

vo entered by was a large crib for receiving tho hay from the loft. On the light of 

lie door was another double bed, and then farther to the right, on the same side, wen 

'overal largo end fat calvcH from six to twelve months old, and at tho farther end of 

ho stable was a pen containing eight largo black fat hogs. On tho opposite sidofion 

rhich wo eniorcrt wore a dozen or more of cows, and in one corner a marc. Tho oittle 

ere all tied. No especiul pains appear to be taken to lioep the stable tidy. It 

ppeared like any ordinary farmer's stable. The kitchens usually havo lai^ open 

\re-pl:iccs, and, like most of tho basement rooms, brick floors of dingy color. A puiB 

'ible in the ceutcT, a wood-box in the corner, a sort of stone raugefor cooking neir 

ne lire-place, a dresser with plates and other crockery standing on the shelves, and • 

ipboard beneath, some old-fashioned wardrobes against tho walls, comprisetliB ft^ 

.tare of the kitcKen. In none of these farm-houses did I see a newspaper ok a book| 

"*. if T remember right, a pot of flowers or plant of any idnd. 
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Ab another ozample of the way animal warmth is availed of, I woold mention that 
in a stable I yisited near Veroeil, which was quite clean and had no cattJe, there were 
fifteen women sitting tidily dressed and spinninf^ flax. I at first thouj^ht they were 
having a party, bat was told they had come together to keep warm. This was at the 
extensive wheat, dairy, and rice farm skillfally carried on by Mr. Malinvemi, and where, 
too, I had the pleasure of seeing a school taught by a woman. At that farm thirty 
families are employed ; and most of the buildings, fronting upon and inclosing a large 
yard, are the remnants of a feudal castle. 

There is nothing peculiar in the appearance and dress of the farming people. That 
of the women is respectable and simple. The small farmers and their hired labor- 
ers, whore they hove any, dress cheaply and alike. They dOyUot wear the blue cot- 
ton blouse or frock, so common in Southern Italy, in France, and in Switzerland ; but 
instead, when goiug to town, or on particular occasions, a cotton satinet jacket of light- 
brown color. Their every-day dress in winter consists of a coarse knit shirt of wool, 
or wool mixed with cotton-shirts, with calico cufis to the sleeves four or five inches 
wide, and under that a plain cotton shirt, a woolen vest, hemp draws, blue cotton 
trousers, leather shoes with thick wooden soles, an ordinaiy felt hat, and a colored 
cotton handerchief about the neck. 

The diet of the farming workmen in the country about Fossano was stated to be as 
follows : In the morning, a piece of bread, with a bit of garlic or onion ; at II a. m. plain 
Indian corn-meal pudding, boiled, with perhaps enough preserved grapes or fruit to 
flavor it ; and for supper, vegetable soup, either of cabbage or beans, and some bread, 
occasionally a little wine of the country. At harvest-time, salad and oil form a part of 
the diet. It is cousidered that a workman consumes four pounds of bread per day. 
A farmer in fair circumstances kiUs.every year a fat hog weighiog, say, SOO pounds, of 
which a quarter is reserved for family use, the fat part being salted, the lean mode 
into sausages, and the lard saved for wheel-oil. 

In the neighborhood of Verceil, one of the principal rice districts, breakfast, before 8 
o'clock, consists of corn-bread, though sometimes made of rice and rye-meal, with a 
piece of cheese, and sometimes cofiee, which is becoming popular with the working 
class. Dinner at 12, of rice-soup, containing beans or cabbage, and bread ; sometimes a 
piece of sausage or fried eggs ; after sundown, supper of boiled corn-meal pudding or 
porridge. 

Around Milan the breakfast, taken at 9 a. m., consists of bread of mixed wheat and 
com and porridge of corn-meal. At noon, soup of rice, beans, and pork, with bread ; 
after sunset and the work is done, supper, the same as the breakfast. In the best in- 
stances one gets meat or poultry once a week, and some wine on Sunday, sometimea 
cheese. 

The wages of farm-workmen near Milan are nominally ^at the form I visited) 1 franc 
and 14 centimes per day, but as they were furnished with soup once a day and a per- 
centage on the crops, the whole pay is considered equivalent to 2^ francs a day in 
summer ; in winter 2 francs a day. About Verceil the wages at harvest-time are 3 
francs a day, in winter I fcanc a day, and average 1^ francs per day. Generally in 
Piedmont wages vary from a franc and a half to 3 trancs a day, according to the season. 
I was informed in Lombardy that as a rule the laborers do not lay up anything ; that 
there were no unions or aid societies in the country, though such exist in the towns. 

With respect to ownership, taxes, &c., I would remark that in Piedmont there are 
many peasants who own from one to two acres of land, and sometimes up to ten acres : 
bat the greater part of the soil is owned by large proprietors. I was told that no land 
is exempt from taxation, though considerable is owned by religious bodies. There are 
eighteen classes of land, of which the best is taxed, including state, provincial, and 
local taxes, 30 francs per acre, and the poorest 6 francs per acre. Wild or pasture land 
is tax^d 3 or 4 francs an acre. As a general rule, in both provinces, the proprietor does 
Dot cultivate the land himself, but lets it out to a farmer, receiving from the latter 
half the crop as rent. The farmer furnishes everything except one-third of the seed. 
However, the terms of the contract must often depend on the quality of the soil. 
There is no trouble in dividing the crop, although many proprietors imagine they do 
Qot get their full half. They reidize, on an average, an income from their lands of 
scarcely 4 per cent. 

The system of culture and of rotation of crops is not everywhere the same in the valley 
of the Po. The most fertile land is never len in fallow. Above Turin the rotation is 
asnalJy Indian corn one year, then wheat two years, followed with clover one year. 
Around Milan the rotation is, first, white bearded wheat, sown in November, with 
clover sown the following February. The wheat is harvested in July ; the next month 
»omo clover is cut, and then cattle are allowed to feed in the field. The second year 
fonr crops of clover are cut, the land having been periodically overflowed. In the 
succeeding winter the ground is manured, and clover is cut the third year. The fourth 
jr car the ground is plowed once, harrowed four times, sown with, hemp in March, and 
lolled. The hemp is cut in June, during which month the ground is again plowed 
cnoo, harrowed once, and planted with Indian oom, whioh is harvested in October, 
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The gronnd is then plowed again, harrowed once, sown in NoTomber t 
which is bnrrowed in. The soil abont Milan is easj to work, only one y 
being required to draw the plow^ while toward Mantaa. on acconnt of the 

the clay, fivo pairs are required. 

In tlu^ rich rica distriot of Yorceil a three-years' course is the more commoD, bntik 
best cultivators, including Mr. Malinverni, follow a six-years' rotation, as J i: 
First yrar, wheiit, (v.'bicl» \va« sown the preceding October, afYer the harvest «» 
and at'ti*r dtroj) cnl t ma jiinl inuiiuring at the r.-^te of one cwt. of fi^iano per acre.) Ci«»« 
having been sown i:i tiio wheat in (.he spiing, a fair crop of this la oat in Aiica9fi,aft(f 
the wheot crop. Second year, the clover iB liberally manured, iniffated, andcutthRft 
times. Third year, Indiai] corn manured with guano. Fourth, fitch, and sixth jtan, 
rice. The rioficldH are ifiundated five months. There is a depth of 4 inches of witar 
till the grain is up, then tlie quantity of water itt leeseued. Some sorts oi rice gmv to 
a height of 4 feet, othcn) less. It cwi^ts !iO,000 irancs a year to supply a rioe-ivmef 
600 acres with wati>r. The rice-crop is gathered in September, the harveat someuiM 
running into October. 

In the country aliove Turin it is a practice to plow twice after a crop of wheafe— obm 
at the time of tnurairiug aLu agiviu at the tini'« of sowing — oud but onoe after aenf 
of Indian c^rn. In xireparin^ the Hoil for hemp, it is osual there in the autumn to oOTtftkt 

f;ronnd with hea])s of (>tubble and hru»h, in such nnmher as 300 heaps to an acre, and M 
)um them slowly. Tl:ifl is called half manuring. In spring some manure is added, tti 
ground plowed, and tlio hem]) sown in April. Among the smaller farmers on hUIylud 
the rotation is: wheat; two years, manured each year with stable-manure; thdthiid 
year, rye, with clover to a pai t of it. Timothy is not used in the Po Valley. 

I have hofore reTerred to the peculiar rigid ap]>e.<irance of the wheat-fields. Ttit 
formation conicH uom a x>lowing with a view to draining. The furrows are toned N 
that with the BT>l)scqneut harrowing and use of a wood«.'>u smoother the gtonnd iiM 
in oval rid^iNs or bods a foot high, and from ij to 3 feet wide. The ditch betwwaii 
scarcely wide enough to pl:ic<^ the foot. What is striking aboot the ridgea is their n- 
markablo regularity and i^reoi»lon. Occasionally, however, and apparently on till 
better-cultivated farm8, the drains are in some cases 10 feet, in others 30 ieet,apart- 
the plowitig in Kuch case being dono as in the country north of the Alps. 

Ill selecting Kced-wheat the more careful farmers sift it in throe different sievs^ ifr 
serving for Bfod thd medium-sized and heaviest grains. This is done at thethaeof 
thranhing. Ah a prevention against insects, the seed is washed in lime-water Just befim 
sowing, which is usually broa<lca»t. Only a few of the rich people aa yet nae sowing 
machines. Indeed, it would not be practicable to use them on fieldB ridged at abom 
descrihed. 

The wheat is harvested in the Inst half of June, and is all reaped by hand. Ititandl 
in the fields in eh^af^4 four days, is then brought and piled under a abed, and aooi 
thrashed. Thrashing-umchines are being introduced, yot the usual way nf thnahiM 
is by cattle drawing a heavy roller over the wher.t ou the ground ot the farm-jHf 
The yield varies from 17 to 30 hubhels per acn«. 

The accidents to which the wheat-crop is liable are principally hoil-fltorma. Hun 
destroy the wheat -crop about once every ten years, and near Turin arf often as ones 
every live yearH. In Kuch case, " fortynlay " Indian corn is planted, or millet is sowB, 
though millett is getting out of use. There hre companies lor iusnring against iDjmy 
to crops by hail-stormH. Rust, sometimes called mildew or blight, may occur onoeii 
the course of ten vearH. A small, yellow, giaz(^ worm, about an inch ia length, oeca' 
sionally deHtroys, Vay, two acres out of one }juiidre<i by eating the seed. Toia wona, 
** jebus," changes its form and returns afl^^r iiiree years. 

I was afisuHKl that the best wheat-culture in Italy is in the vicinity of Panna; sIm 
that it i8 in no province the practice to hoe the wheat, as was the custom iu the old 
Roman Kepublit;, and as is tho practice still in Japan. 




3f 
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grass which was about a foot higli, and which was being carted to the'stable and foil 
to tho cows fresh. Nine crops of grass are cut from tho bame ground iu a year! Tha 
systfrm of overflowing, by whicli such results are obtained, and which has coatribatcd 
«o much to the wealth denoted by such splendid cities as Turin and Milan, baa been ia 
jSO in the valley of the Po ever since the art was brought by tho GniBadera fioiotlM 
^ast. A thorough system of overflow exists for a radius of about 10 milea aoathward 
'Od eastward of Milan. I visited the stable and d;«iry-rooms of this farm. There vera 
Toventy-four milch-cows, all of Swiss breed, which were fed with fresh grass twies 
^nd with hay once a day. The men tending the cows and having core of themiUc 
Yoro nothing hot sandals, and a garment aronnd the middle of tbo body, soohai 
'^•'ght answer for swimmers. The hriok floors of the cheese and milk tooma were not 
M the strictest order as to cleanliness. The large copper kettles for heating the aiUk 
rero, however, well polished. Tho cheeses are sold in MiloD ibr 3 fimnoa a iSlo^gnaL 
^^YiiiA {ji Northern Italy the large Swisa breed of oows ia used for the daizy, thanati** 
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Italian breed is need for beef. Thie latter race is of a light-brown oream-eolor, and ia 
rery docile. The cows of this breed are yoked and worked. They give only milk 
)ugh for tlw nurtare of their calves, which are allowed to take milk for several 
DtliB and till they are fit lor large veal. I was told that veal fattened on milk of 
^x*',vB led ou ovcrllowed grass is not of so clear color and does not bring so high a prioe 
IS that prodoced from natural grass. 

I do not deem it my place to draw conclnsions or to offer criticism with respect to 
the social and economic bearing of the facts and matters above stated. While they 
disclose some things contrary to our American notions, they also show two great merits 
in Italian agricultnre : One is, that the Italians have the most complete system of irri- 
gation in Europe, if not in the world ; the other is, that they do not, in Northern Italy 
at least, let the soil degenerate. 

AGEIOULTUEB OF SPAIN. 

In a letter from the legation of the CTnit^ States at Madrid, under 
date of Il^Iarch 28, 1877, the minister plenipotentiary of the United States, 
Hon. Caleb Gushing, writes to Hon. William M. Evarts, Secretary of 
State, concerning the agriculture of that country, as follows: 

Sir: It has been my purpose for some time to communicate to you my impression 
of the agriculture of Spain, and its productions, as compared with those of the United 
States ; and I avail myself of a period of comparative leisure to perform this duty. 

Although, as a general rule, the climate of Spain is warmer and drier tban that of 
the United States, yet the inequalities of its surface enable it to produce analogous or 
identical objects iu one part or another of the peninsula. 

The northern provinces of Galicia, Asturias, Vizcaya, Alava, Guipuzcoa, Navarre, 
and parts of Aragon and Catalona are more or less mountainous, and with sufficient 
rain to be well wooded, and to produce all the crops of the temperate zone, including 
as fruits apples, pears, and peaches, as well as grapes and maize, wheat and other 
cereal grains. They also raise many neat-cattle, being able to contribute to the sup- 
ply of England. 

The eastern and southern provinces possess a semi-tropical cHmatc, and produce, 
especially on irrigated lands, oranges, hmons, figs, rice, carobs, silk, cotton, sugar, and 
especially grapes for consumption as fruit or for the fabrication of wine and urandy. 

The central provinces, by reason of their elevation and their comparative aridity, 
have a more limited range of production, chiefly wheat, oats, beans, garbanzos, and 

gotatoes, with some pasturage, the wheat being quite equal to the best of the United 
tates. In these provinces, also, the grape flourishes, producing exceUent wines, 
largely consumed iu the country, but entering less into exportation than the wines of 
the southern and eastern provinces. 

Of trees, in addition to the fruit-trees already mentioned, the most prevalent are the 
oUveand the cork-oak, which spread over a large part of the country, and, with fruits, 
wines, and wheat, compose the most available objects of agricultural exportation to 
other part-s of Europe and to America. 

The domesticated animals, including birds, are snbstantially the same as ours, but 
with difference in use and distribution. Oxen and horses are used for draught, but 
more largely and universally mules and asses. 

Sheep extensively, and, to a certain degree, goats, are among the staple productions 
of the central provinces. I observe that the milk of goats and sheep, and even of asses, 
as well as of cows, enters considerably into consumption at Madrid. 

In tho methods of culture in Spain, nothing has occurred to me to recommend for 
adoption iu the United States. On the contrary, in the use of machinery, and in tho 
scientific relations of agriculture, wo are already in advance of Spain. Nor does Spain 

groducemany objects of cultivation which are not abundantly pro<luced in the United 
tates. Several of these exceptional objects, however, merit consideration. They are : 

1. The olive- tree, (Olea Europcea.) This tree is commercially valuable for its fruit, 
and even for its wood, and although the dampness and variableness of temperature in 
parts of our country may not be favorable to its growth; still it might flourish in 
many parts of the Southern and Western States. 

2. The cork-oak, {Quercua suber,) This tree possesses great permanent commercial 
Value, while the production at present is chiefly confined to Spain and Northern Africa. 
It deserves trial iu the drier regions of the United States. 

3. Algarroba. Carob tree, (Ceratoma ailiqua.) The long succulent pods of this tree 
u« not without value as forag«\ 

4. The garbavzoj chick-pea, ( Ciccr arietinumf ) is of the pea family, but larger and more 
nutritious than the ordinary pea. It is very widely cultivated,* is very cheap, and as 
an article of food it is, perhaps, more extensively need in this country than any other 
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yegetablo prodaotion except wheat. For its prodaotivenesa and iti intrinsionh^ik 
well deserves trial in the United States. 

5. There is a variety of capsicnm, called pimento dulce^ sweet pepper, which fijeani 
mnch among the minor objects of seasoning for the table, and would find wmi 
cultivated by our market-gardners. 

6. Esparto, (Stipa tenacissima,) This plant grows abundantly in the Meditenum 
provinces, in situations where almost nothing elee will grow. Its fiber, of gnt 
tenacity, is in universal employment for the fabrication of mats, floor-ooveriogpi oari* 
age, sandals, baskets, and other objects of domestic nse. The floor-coverings midiif 
it, found in every house in Spain, are cheaper and better than thoee which we iiD|it 
in such great quantities from the East Indies. 

These observations, cursory as they are, will suffice to call attention to someof tki 
objects of agricultural industry, which, while comnkon in Spain, are Utile, if it 4 
onltivated in the United States. 

I have the honor to be, very respectfully, your obedient servant. 

C.CT8HIW. 



'JUTE-CULTURE. 



By Professor S. Waterhousb, 
fVashington UniveraHiff Saint Louis, Missouri. 



The recommendations of the Department of Agriculture first attracted 
ny attention to this fiber, and the personal observations of a revisit to 
ndia have only confirmed my sense of its national importance. 

Jute has been cultivated in India for hundreds of years, but it is only 

Lthin the last half century that it has entered largely into the com- 

irce and industries of foreign nations. In the culture of jute, a warm, 
tumid climate is essential to success ; but the physical characteristics 
rf the soils in which the plant flourishes greatly vary. It thrives with 
in almost.equal luxuriance upon highlands or alluvial bottoms. It will 
jrow upon comparatively dry uplands or in flooded valleys. But it pre- 
!ers a high, moist, sandy loam. Alluvial mold, in which there is a 
iberal admixture of sand, is favorable to its growth 5 but a very dry 
)r a very sandy soil is not adapted to this tillage. 

The land intended for this crop is usually broken up in the fall. 
With unwearied industry, the natives plow the land over and over 
igaiu — in some instances as many as twenty times — until the soil haa 
been thoroughly pulverized, deeply exposed to sun and air, and richly 
manured. The seed is sown broadcast, from 20 to 30 pounds to the acre. 

The time of sowing varies with the conditions of soil and climate. 
[n the northeastern provinces of Bengal, where nearly all of the jute of 
[ndia is raised, the seed is sown in February, March, and April. In 
he vicinity of Calcutta, the seed is often planted as late as July. 
Sometimes two crops are raised in a season, but this is too exhausting 
o the soil. After the jute has come up, it is carefully thinned and then 
eft, without much further tillage, to ripen. It matures in twelve or 
ifteen weeks. The plant sometimes grows to the height of 20 feet, but 
ts average height is 10 or 12 feet, and the diameter of the butts varies 
rem half an inch to an inch and a half. One variety which is exteu- 
iively cultivated has a smooth white bark and wide spreading branches. 
[u the northern provinces of Bengal, the average yield is from 2,000 to 
$,000 pounds an acre ; in the neighborhood of Calcuita, it is from 500 to 
L,000 pounds. In the north *of the Bengal Presidency, the quantity of 
seed raised per acre is 1,000 or 1,100 pounds; in the south, it is 1,400 or 
1,500 pounds. The jute is cut while the plant is in flower, because the 
Qber is then more glossy and less woody. The seed ripens one mouth 
after flowerage, and the fiber has then become so woody as to lose mucii 
of its commercial value. After cutting, the jute is usually kept two or 
three days, till the leaves fall off, and then it is immersed in water. The 
period of submersion varies, according to the temperature and character 
of the water, from three or four days to a month. The methods of steep- 
ing practiced by the natives are various. The fiber prepared in clear 
running water is strong, white, and glossy ; the process, however, lasts 
tor several weeks. But when the jute is soaked in stagnant water, 

though the disintegration is usually effected within ten days, yet the 
luer is apt to be weaker and more discolored. But in either case the 

19 A 2^ 
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action of the water is to loosen the fibroaa bark from the wo( i 
The nativM test the jnte from day to day, and when they flna t 
bark is ready for removal, they enter the water and withdraw 
by a saccession of jerks. Their reason for effecting this sep i 

the water is that the soft and even pressure of the flaid prvve 
rapture of the fibers. After its removal the inner bark is 8tripii«i<i 
its rind, freed from all woody adhesions, thoroughly washed, and 
diately dried. It then readily separates into miuate fibers, and 
for the market or for domestic spinning. 

In the provinces where jute is raised the distaff is in eveiy 1 
The Mohammedans, deterred by some religious scruple, restrict 
selves to the manufacture of cotton ; but all Hindoos of ' 
trial classes, robust men, in the intervals of other employments; « 
too young for severer tasks ; the aged, too infirm for hard work ; w 
incapable of active exertion ; and even the despised Hindoo i 
whose social degradation and misery powerfully appeal to the ft 
thies of Christendom for relief, engage in the spinning and wea^ i 
jute. The mannfacture of this staple, utilizing the leisure hoars w 
strong and the dexterous handicraft of the weak, affords occa 
the myriads; but wages are so extremely low and the com u 
industries so limited, that jute-yarn and gunny-cloth can be pm 
almost as cheaply as an equal weiglit of the crude material. Iio 
tion of this substance is wasted. The leaves and ashes are nsi fti 
nnre, the stalks for baskets and fuel, the seed for oil and oil- * 
roots for fuel and x^aper, and the silky floss which escapes firom t 
in the process of manufacture is wrought into hats. 

Till recently the government of India has never fostered the i 
tion of jute; but without its patronage this industry has, wlthio 
last half century, risen to a world-wide importance. In 1828 the 
foreign sale of jute was less than 40,000 pounds, worth $300. Vli 
cutta, which is the great point of distribution, exports immei 
titles of this staple to Bombay, Madras, Ceylon, Bnrmah, Siuj 
Penan g, Java, Australia, Brazil, the west coast of South America, 1? 
Great Britain, and the United States. Only about one-foarth 
crop is reserved for domestic consumption. According to the : 
the different countries, pei)per, coffee, sugar, rice, cotton, soc i , 
matte and regulus of the precious metals, and many other 
commerce, go to market in a dress made of gunny-cloth. 

The statistics of the develo])mcnt of the jute-culture in India an tai- 

])ressive and suggestive. In 1802, India exported 10,000,000 poondBflf 

fiber and rope and 300,000,000 yards of gunny-cloth. In 1863, Great Biife* 

ain employed more than 30,000 spindles in spinning 80,000,000 poandiof 

Indian jute. Becently this staple has risei) to the dignity of thefimrth 

place in the ex])orts of India; only cotton, opium, and rice exceed itta 

commercial importance. Some of the Indian factories are immem 

There is an establishment at I>i»rnagpoor, near Calcutta, which emploji 

i)ore than 4,500 workmen and annually manufactures more tfatt 

]0,000,000 pounds of jute. In 187:2, the total exportation of Indian jate 

viis 700,000,000 ]){)iin(ls, of wliicli (7imt Britain received upward (rf 

^05,000,000 pounds. In the Siunc year more than 000,000 acres wen 

iCvotcHl to the cultivation orjute in India 5 and in the thirteen provinces 

n which Jnte is ]>vin(jipril]v iai.«i»d, o^l^ oi' 11 population of 15,72fi,000| 

noie than 1,3.10,000 wviv wholly i.v pr.rlially engiiged in this oocapation. 

fhese lignrrs voncluieivcly show the vast ma;;fnitndo nnd importance of 

chis industry to India. Other statistics will illustrate the valaeofttdl 

*tnple to an exclusively manufacturing community. 
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Nearly hadf a oentary ago aome sagadona Sootdmieii engaged in the 
naDufactnre of jute. Their humble experiment has deyeloped into a 
inccesa that has eDrichcd Scotland and promoted the commerce of the 
i^orld. 

At first many dil¥icnltie8 arrested their progress. Mach of the fiber 
ipas discolored by the tanuic acid of the bark throagh improper methods 
af preparation ; and it was only after years of persistent effort that a 
Bnccessful process of bleachiDg was discovered. 

Again, the fiber stubbornly resisted the action of dye-staffs, and over 
this difiiculty chemical science has yet only partially triumphed. Jute 
L now be dyed, but the colors are not fast. Still the variety of tints 
imparted to jute permits it to be combined with other materials in 
> imitation of many valuable fabrics, 
tiute is mixed with cotton, linen, and silk. It is a material part of 
twilled stair-carpeting and low-priced broadcloth. In combination with 
ler textiles, it imitates the gloss of Irish linen, the luster of French 
k, the beauty of Turkish rugs, and the splendor of Axminster, Kid- 
minster, Brussels, and Yenetlan carpets. Single or mixed, it enters 
the manufacture of a thousand articles of commerce. In 1872, there 
ire in Dundee about one hundred jute-mills, employing upward of 
P|0(X) workmen, and manufacturing more than 180,000,000 pounds of 
te annually. In the same year nearly 50,000,000 gunny-bags — most 
which were made in Dundee— were exported from Great Britain. Of 
d 300,000,000 pounds of jute that were manufactured in the United 
i\.ingdom in 1876, 200,000,000 pounds were woven in the mills of Dun- 
See. The annual value of the fiax, hemp, and jute manufactured in 
Dundee is now $15,000,000. The jute factories of Dundee have created 
urishing city, given employment to thousands of workmen, diffused 
w|>erity throughout a large community, promoted the commerce of 
Scotland in the importation of the raw material and the exportation of 
the manufactured product, and facilitated the movement of the cotton 
uid grain crops of the world. 

What has been so successfully accomplished in Dundee can be done 
irith a still grander success in the United States. 
We not only can spin and weave the fiber, but we can also raise it 
We not only can derive the profits of making the fabrics, but we can 
BO enrich ourselves by the twofold economies of the growth and man- 
uacture of the staple. 

Under the auspices of the Department of Agriculture, experiments in 
;he culture of jute have been successfully tried in Sooth Carolina, Florida, 
]freorgia, Louisiana, and Texas. These trials conclusively established 
:he fact that, wherever in the Southern States there is a hot, damp cli- 
nate, and a moist soil of sandy clay or alluvial mold, jute can be prof- 
itably raised. It is probable that much of the land now devoted to the 
owth of cotton, rice, and sugar-cane would yield larger returns if 
:H>plied to the culture of jute. The plant matures in this country in 
out the same time that it does in India. The April plantings were 
cut in July, and the June plantings were cut in September. Some of 
the stalks reached the height of 15 feet, and in some instances the fiber 
was, according to the judgment of experts, superior in strength to tbat 
of India. 

The yield was in several cases at the rate of 3,500 pounds to the acre, 
rhese facts, so familiar to the Department of Agriculture are here 
:^peatcd for the information of those wiio have not seen the results of 
±e experiments inaugurated by it. The trials that have been made 
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Btrengthen hope into an assurance tbat jate can be saoceBsfoIl] 
vated in the Galf States and in Soathem Galilbmio. 

The conditions of soil and climate and the practical tests of e 
ment are here so favorable as serioasly to alarm the goven 
India. The official report of an Indian commission appointea uj 
state has expressed a grave apprehension of American competi ■ 
the cnltnre of jute. 

It is to be hoped that the enterprise of the Soath \nll prove 
apprehension was well grounded. 

The economic importance of this culture to the TJnited States is 
culable. 

No country in the world is capable of deriving so i it 1 

this industry as our own. The magnitude of our g] i li « 
is unparalleled in other lands. 

In 1870 the quantity of cereals and vegetables produced in the 1 
States, and requiring to be sacked before they could be sent to i 
was largely more than 1,500,000,000 bushels. Ultimately this vam 
was handled in bulk by elevators, barges, canal-boats, railx 
steamships ; but before it could be brought from the various in 
production to these facilities of transportation it had to be inc 
bags. If it were necessary to renew these bags every y< » ib i 
now cost the United States $100,000,000 annually for its s ^^ 
and x)otato sacks. This calculation is based upon the assump i 
all the bags are made of jute. If the material wore cotton, 
hemp, the expense would be still greater. But as the sacks la i 
years, the annual cost is not probably one-fifth of the above -ff 
In 1876, the cotton-crop of the United States was about 4,50u,uOO i 
and at the ruling rates the cost of the gunny-cloth in which tills o 
was sent to market was not less than $3,900,000. 

Unlike the grain-sacks, the jute baling cannot be used c 1 
and therefore a wholly fresh supply is necessary every y x, i i 
production of fibers is greatly inadequate to meet the dei u. » 
18GS, the United States paid $23,000,000 for imported flax, 
jute. In 1870, the cost of imported fibers was more than $30|Uuu, 
gold. The quantity of jute alone imported in 1870 was ap^ 
19,000,000 pounds. Yet these figures, although large, but im 
indicate the demand which there would be for jute it it were ai 
production. The cheaper fiber would, of course, be substituted icii 
more costly wherever it was possible, and accordingly jute, in 
quence of its comparative inexpensivenesa, w^ould supplant hi f 
tlax in the manufacture of carpets and many •ther fabrics. For uuiq 
and cotton-baling, jute has already almost entirely superseded 
of the other fibers. But possibly it will be found better, in ordei 
fully to meet the varying needs of commerce, to interweave jute i 
cotton, fiax, and hemp; and in that event the introduction of , 
'nstead of depressing, would stimulate the culture of these fibers. 
the vast need of our country for grain-sacks, cotton-bale covers, i » 
cheap warp for a woof of other textik) materials will create a 
suondingly vast demand for home-grown jute. It will indicates i 
.southern enterprise if American jute does not yet rise to a textun 
oortanco second only to that of American cotton. 

Heretofore the agriculture of the South has been restricted to the pro- 
luction of a very few staples. This narrow limitation of soatbn 
ndustry is an essentially false policy. The South has made the ersfS 
nistake of confining its activities almost exclusively*^ one pfusaib 
^i\f 110 country can realize its highest possibilities of material greotoM 
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ly following a Bingle employment. The argent need of the South to- 
lay is a wide range of indastries. It oaght to saperadd manofactares 

a larger variety of agricaltaral productions. Then the competition 
if the (Ufferent occupations would impart activity to business, give more 
imployment to labor, create better local markets, raise the price of agri- 
ioltural and manufactured products, increasing the profits of workmen, 
Planters, and manufacturers, and promote the well-being of the entire 
ommunity. 

The introduction of the growth and manufacture of jute presents a 

ew opportunity for diversifying the industries of the Southern States. 

f the experiments which have been already tried in the South are a safe 

9, then the profits of jute-culture would amply reward the American 

kuter. 

According to the estimates of practical experience, jute-butts can be 

aced in the United States for 3 cents a pound in currency, and the 

» riber for 8 cents. The average price of Indian butts in this country 

L> or 4 cents a pound in gold, and the fine yarn is worth 8 or 10 cents 

>and in gold. Kor is the difference between the cost of Indian and 

nerican jute the only source of profit. 

There is a relative economy in the cultivation of this plant. Accord- 

Qg to southern testimony, it is four times as productive as cotton or flax, 

le at the same time it takes not more than one-tenth as much labor 

n raise it In the manufacture of hemp and flax there is a loss of 15 or 

per cent, of the material, while the loss in working jute is only about 

r per cent. In our markets jute-bags are worth from ^ to ^ a cent, a 

d more tl^an flax-bags. Hemp rots much quicker than jute does. 

I 8ui>erior. cheapness and durability of jute are rapidly displacing 

UL and hemp in low-priced manufactures. 

There are also important; incidental advantages of this tillage. The 
ngorous, luxuriant growth of the jute almost exterminates weeds from 
be soil in which it is sown, while the bitterness of its juice repels the 
ittacks of insects. It has been found that cotton-fields surrounded by 

1 belt of jute were exempt from the depredations of the caterpillar, while 
inprotected fields in the same neighborhood suffered from its ravages. 

The profits of the domestic manufacture of jute are not unworthy of 
he attention of capitalists. Eighteen hundred and seventy was a year 
»f exceptionally high prices. In that year the profit on the home manu- 
ieictare of 19,000,000 pounds of jute was more than $2,000,000. Of jute 
Iber, butts, and rejections,* the total consumption in the (Tnited States 
D the last three years was over 300,000^000 pounds. At present, the 

erage cost of jutebutts, delivered in Saint Louis, is 3 or 3^ cents, gold, 
pound, and the ruling rate of the jute-baling manufactured in this 
my is now 12^ cents a yard in currency. From these data practical 
nen will be able to form just estimates of the cost and profits of this 
acture. Imported gunny-cloth, generally of an inferior quality, 
low commands an average price of 9 or 10 cents a yard in currency ; 
rat domestic bagging, although somewhat more cxi>eu8ive, is, in conse- 
quence of its better quality and make, usually preferred. The home 
manufacture of jute-baling has already become an important industry. 
[n 1876 the mills of Saint Louis alone manufactured 6,000,000 yards of 

* These are teohnioal terms. In the language of trade, ''jute-butts " are sectioDs, 12 
or 15 inches in length, of the lower end of the plant. These coarser portions are made 
into heavy baling and bagging. The " liber'' is the long silky yam, which is woveu 
into finer fabrics ; and the ** rejections " are parts of the *' fiber/' which, in consequence 
of being stained, tangled, or woody, are unfit for delicate manntactures. '' Rejections " 
■re commonly worked op with the bntts. 
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jute-baggiDg. The domestic growth of jute would not only bei 
producers and manufacturers, bat it would also impart prospcdty w 
industries. It would afford au inexhaustible supply of cheoD n 
to tbc paper-makers. The root-liber and other refuse porti i 
plant, and the worn-out baling, sacks, and cari>et8, can now becoav 
into a smooth, strong, wliite paper. During the last five years 
17(),000,0(;0 ])ounds of julo were made into paper in the United S 
The ncw.spnpers of tlio United States ought actively to promoU 
dertakin;,' the success of which would so greatly redound to r > 
advantau:e. 

It is II rostiy improvidence to pay otlujr nations for staples and 
nets whicli wo can raise and mauuliicture as cheaply as they can. im 
all importeil jute fiil)ri(is wo arc m)w ])aying the cost of pi 
in India, the freight to England, the expense of mannfa<:tnre, tnei 
portation to tho United States, and the commissions of all the 
and insnraiioo-fjgents through whoso hands the gooils have ] ' 
i\lillions of dolhirs are now annually paid to forei|rners for laboraw 
ought to be p'xjrfornied by Americans. We are heedless of the! 
of public economy. A diversity of employments and an indust 
dependence of other countries will most eiliciently promote the ^ 
of our own people. It is the true policy of the United States tolDi^^ 
duce and naturalize the industries of the Old World and to foster 
commonwealth of the nation by paying to American handici 
millions which are now the rich rewai'd of European skill. The . 
government finds it very difficult to introduce improved machiDen 
scieutiiic methods into the agriculture of India. The inert masses 
innovation with a conservatism bom of centuries of stagnation. 
traditional implements and processes of an earlier age are still i u 
the tillage of India. The plows and harrows and the machineB 
spinning and weaving are of the rudest description. The nati' 
too poor to buy improved tools and too ignorant to use the i 
methods. They have not analyzed their soils, ascertained the 
cession of crops, tested the dillereut systems of fertilization, or impro 
their primitive processes of preparing and manufacturing their 
In ll!ie, tbeir labor is unintelligent, and therefore iueffective anu ' 
thrifty. 

An iiidustrial comparison of our Southern States with India grttttf 

eneouraf^cs our hopes of success in this new industry. The labor of fli i 

South is far more intelligent than that of Inditv, and it is oonstanflf 

under skillful guidance. The southern planters will not follow an tt- 

tediluvian style of agriculture. In India, the best soil is usually devoted 

to raisifig jute for the market, and the poorer laud is left for the pn^ 

ducii'wi of juto-seed. The natural consequence of this course is the 

dt:ierl<)ii),tion of the seed. In the United States, on the contraiyift 

portic.n of the best land has been reserved for seed, and the result is I 

sij>2rial irn])rovement in the (luality of the seed. American jute-seedil 

<)no sixth heavier than that of India. The broadcast sowing of Bengsl 

s uiie\eu and wasteful. Our patent drills, saving 10 or 15 poandsof 

^ee'i to tiic acre, do the work with far greater rapidity and equality of 

listrihiiiiuii. Tlieeffieiency of our agi'icultural machinery will more tbsn 

I'.'uuali/.r ilie sreming advantage which India possesses in thecUeap- 

ic.^s ot its manual labor. It would take tens or hundreds of Indian handfl 

^ 'lo the work of one American machine. 

II will be strange, indeed, if the mechanical ingenuity which in some 
iepartmcnts of manufacture has triumphed over the cheap skilled labor 
-f Kump^ uid enabled the United States profitably to export to thi 
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centers of industrial art watches, cutlery, agricultural implements, 
e domestics, and some finer fabrics, cannot win a far greater vic- 
)ver the unskilled hand-labor of India. It is high time for a gen- 
Qtroduction of the culture of jute in our Southern States. Every 
H the progress of naturalization should be attended by intelligent 
imeut. Tests of every kind of soil and treatment will result in 
r seeds, a larger yield, a rotiitiou of crops that will be least ex- 
ing to the soil, machines for the cheap and rapid removal of the 
of the plant, and processes of steeping that will separate the fiber 
ut destroying its strength, color, or gloss. Then the new enterprise, 
g employment to home labor and activity to domestic capital, will 
en the revival of our languishing industries, aid the South in re- 
ig its material prosperity, and enrich the nation by the economy of 
ns which have heretofore been paid to foreign lands* 



SALT AND FRESH WATER MARSH HAY. 



By a. B. Allen, of New York, 



Tliero aro donbtloss some millions of acres of salt and fresh i 
Diarsb lands bordering the Atlantic and Pacific coasts of North Amc 
and, ill addition, large areas of frcsb-water marsh on the bon 
lakes and rivers in the interior. 

The grasses of salt marshes were soon fonnd by settlers near them to 
bo valuable for both pasture and hay, and they have constantly beea 
pretty generally utilized for these purposes; bnt the taller and cotfnr 
gra.sses, and particularly the sedges of the fresh- water marshes, so fir ii 
I can learn, have hitherto been almost entirely nepflected. This herb- 
age, while green and growing, is so anpalatablo to horses and cattle, th^ 
will not graze it unless in a state of half-starvation^ and the idea of cot* 
ting and curing it for hay has been usually considered preposterooB lij 
our farmers. 

Having come into the possession, a few years since, of some mardM 
of the above kinds near the Jersey sea-shore, and, soon after this, owinf 
to an excessive drought prevailing mostly through the months of Tbs 
and June, I found that I should be short the coming winter in aplani 
hay for my stock — moreover, it rose, directly after harvesting, to tba 
high priee of $40 per ton and salt-marsh hay to $20 per. ton, aboik 
double the prices they usually command here — under these circamstiB- 
ces I made up my mind to experiment the coming winter for fodder iriA 
what was considered the moiSt worthless of all the various kinds of hflrih 
age growing on the fresh-water marshes of this region, which I had hith- 
erto cut and cured only for stable-bedding and the mulching of Ihd^ 
trees, shrubs, and strawberries. 

I sliould remark here that this kind of herbage which I madenaeof 
is not a grass, but one of the Cijperacece^ (sedge family,) called Sdrgu 
pungcns] and containing, as it is said, very little of cither starch oc 
sugar. 

In order to keep my stock in fine condition, I have always been in tha 
habit of feeding more or less bran and meal of various sorts even with 
the best of upland hay, and I knew it would be still more necessary to 
do this with the coarse sedge I had selected for my experiment. MoPB' 
over, in order that domestic animals digest and make available all 
possible nutriment contained in hay, straw, sedge, or cornstalks fed to 
them, it is necessary that they should have other food mixed with thete, 
abounding largely in nitrogenous substances. Cottonseed, linseed, and 
Indian meal are, perhaps, the most suitable for this purpose. 

I had been in the habit of giving my horses and cattle Irom seven to 
twenty pounds of good upland hay per day, according to their size and 
kind, together with two to twelve quarts of ground feed. The propi*' 
tions generally of this ground feed were in measure as follows : 3 jAitl 
(ndian meal, i part cotton or linseed meal, 4 parts wheat-bran. Thii% 

996 
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f tbo ration happened to be foar qaarts, three pints woald be Indian 
neal, oix^ pint cotton or linseed meal, and four pints bran. For horses 
heso rations were of an equal qauitity morning, noon, and night ; for 
:ows, morning and night only. 

£n(9ugh of the sedge was passed through a hay-cutter to fill a peck 
neasuro, and every time an animal was fed this was sprinkled with 
?ator, the ration of meal and bran added to it, and all then well mixed 
ip together. During the day each animal had as much of the loose 
ledge as it would eat up clean, which was not more in quantity than 
hoy had usually consumed of upland hay. All were stabled and bouor 
ifully bedded. Each animal had a lump of Liverpool rock-salt con- 
itantly in its feed-box to lick at pleasure. In addition to this, each was 

veu, once a week, a gill of wood-ashes and a tablespoonfnl of sulphur. 
L never had stock winter better or come out in finer condition in the 
(pring than my animals then did, and the same has been the case every 

bsequent season when thus fed. The horses traveled at the same pace 
is before and did the same amount of work, and the cows gave just as 
nuch milk, which made as much and as fine a quality of butter as 

len fed on an equal quantity of upland hay. 

Another lot of stock I have since tried with salt-marsh haj- alongside 
>f those on sedge ; both in other respects were treated in the same man- 
ner, and they came out in the spring in like condition. One farrow 
sow in the sedge lot averaged within a fraction of seven pounds per 
week of best quality of family butter from the time she was taken 
ap from pasture in autumn tiH turned out again the following spring. 
I ) only difference I made in the quantity of ground feed when salt 

y and sedge were foddered was to add one tnore measure of linseed 
ur cotton-seed meal to the ration per day. For example, if the ration 
was one pint or one quart per day with upland hay, then I doubled this 
with the sedge, but did not increase either the Indian meal or bran. The 
reason I did not make this addition with Indian meal was because the 
former contains a greater proportion of nitrogenous substance than the 
Intter. 

Beckoning 8 per cent, for interest and taxes on the value of the marsh, 
together with the labor of cutting, curing, and storing the sedge in the 
bam, it cost only $5 per ton. The additional cost of the extra linseed 
or cotton-seed meal taken to feed with the sedge over that of upland 
hay was about 81 per ton, making the whole cost, say, $6. This proved 
A saving that winter of $34 per ton in the cost of hay. As upland hay 
has since been worth on an average here only $20 per ton, the gain 
between feeding that and sedge during the latter time was only $14 per 
ton. Every one now, from the above data, Ciin make his own calculations 
as to the economy of feeding coarse marsh hay or sedge, as it will dciHjnd 
entirely on the relative value with him between this and upland hay 
and the cost of meal and bran. Straw of all kinds, and corn-stalks, 
loay be utilized in the same economical manner, and thus feeding them 
would considerably increase the percentage on the income of all grain- 
growing farmers. 

My marshes are so low as to be overflowed whenever an easterly 
wind blows strong enough to bring in a sufliciently high tide from the 
ocean or bays to cast the fresh water back from the moothti o( rivers 
emptying into them. The sediment of this fresh river-water is more or 
less fertilizing, and adds to the annual growth of the various kinds of 
herbage natural to them. 

It woold be an injury to dike and drain these meadows I am now sx)eak- 
ingjofj as the soil is a poor hungry sea sand or gravel, with a thin coat of 
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overlying mnok, formed from tbo decayed herbage which has been growB 
upon tbem for paat ages. They would not prodace, drained, near bo wD 
as now, subjocfc as they are to the overflow of fresh water, aa I 
ascertained from some exporiments made on parts of a meadow for sev- 
eral years past, and liave therefore let it go back to sedge again. If 
the soil were snfilciently deei) and rich, then it would be better, p 
biy in most ca.^cr., to dike, drain, and seed them with red-top, orf 
other of the cultivated grasses. 

In conclusion, to encourage others in making experiments with c 
herbage for fodder, I would refer to the furze, gorse, or whin, V i 
pccuH^ (as it is known by all these different names,) which is lr«qu 
made use of for this purpose in Europe, When full jG^ro wn, it is 80 i 
and thick, and armed with so many thorns, it makes an imp4 
hedge, as 1 have frequently seen it in England. Even the poet ^ 
against coming in contact with it then, for he says — 

Approach it not, 
For every bl<)88om lias a troop of sworda 
Drawn to defend it. 

This furze, before hardening its stalks, is cut and passed th 
rollers, like sugar-cane, which bruise or crush it so fine that it 
be mixed with other substances and profitably fed to domestic hu 
It is said to be particularly beneficial for increasing the flow of ni 
cows, and it also adds to the flavor of the butter made from it. 

But to return to the waste products of our own countrv. Whs 
we not, when necessity or economy demands, resort to the o 
growing in swamps, and the rough stiff rush of otherwise bi 
lands, and utilize these t The broom-sedge, also, coverii uu 
upon thousands of acres of old-field at the South f 

I well recollect, years ago. that the cotton-seed left after ginnbifr 
snowy staple was considered a nuisance on the plantation, and it i » 
great trouble with the growers to le^rn how they could be most ei r 
of it. At length they found out that it made a highly valnable i 
then, decorticated and ground, a still more valuable meal for sto 
ing. Now, mix this with broom-sedge, which makes good hay u 
before the seed ripens, and from these two, which soathem plai 
formerly were so anxious to get clear of as nuisances, and they pvob 
have one of the best com]K)site forages that our country can ptoi 

The moose, the elk, and the deer tiu-ive, and even get fat, on 
moss, shrubs, and the bark and smaller branches of trees. Perlia 
time may come when even these may be profitably utilized x fo 
domestic animals, as browse has already long been by the i 
forest lands. 



CATTLE-FEEDING IN NEW YORK 



By Prop. E. W. Stewju^t, Lake VleWy X, T. 



The new method of exporting dressed beef to Europe, and the success 
that seems likely to attend this enterprise, give new interest to the 
subject of cattle-feeding wherever the circumstances are adapted to that 
Industry. 

Should one visit the interior cities and large towns of Xew York with 
A view of inspecting the character of the cattle raised in tlie State, ex- 
pecting there to find a full representation, he would be greatly surprised 
to find that most of these cattle were raised from 300 to 1,000 miles out- 
ride its borders. He might thence infer that New York is not adapted 
to cattle-raising, or that it cannot compete with the cheaper and fresher 

lis of the West in the production of beef. It is true that the fresher 
ftiid chekper soils of the West have an advantage in requiring so much 
I capital and furnishing the grain for fattening at one-half the 

•minal price, but this advantage is merely temporary, and more spe- 
jii 3 than real. The fact that land and food are cheap comparatively in 
t Went leads to wastefulness and loss in feeding, and these western 

vantages ought to be fully counterbalanced by a better system in the 
t. 

A true cause of the deficiency of beef-production, as compared with 

3onbumption, in the interior towns of New York, may be found in the 

ect to adopt a better system. That system of feeding which produces 

«voer of 1,400 to 1,600 pounds at twenty-four to 30 months will enable 
^e New York farmer to compete most successfully in his home market 

th beef of western growth ; but if it takes four years to grow an ani- 
of that weight, the cost will exceed the market-price of the product. 
Lii i/Hus happens that those farmers who have not improved upon the old 
system of slow growth regard beef-production as unprofitable, and have 
substituted for it grain-raising or other marketable crop. The average 
iiEumer is so conservative of the ways in which he has been educated, 
bKt he seldom attempts to improve his processes, but when they become 
mprofitable, abandons tiie business as hopeless. If, in his opinion, 
some crop will bring more ready money on sale than can be made by 
stock-raising, he raises and sells the crop, without a serious thought as 
o the effect of this policy upon the future condition of the land. Early 
naturity — a system securing marketable maturity at twenty-tour to 
:hirty months, with a live weight of 1,200 to 1,600 pounds — will bring 
success to beef-production in New York. 

England has greatly increased her meat-production during this 
century, and at the same time has doubled her whea^yield per acre. 
ItnAn and stock raising must go together when it is proposed to keep 
ip the fertility of the soil. Germany has increased her meat-production 
^hile devoting so large a proportion of her land to beet-sugar culture. 
Bven the refuse of the beet, after sugar extraction, will feed more cattle 
:han the same land devoted to grain-crops; so, likewise, the lands of 
!^ew York, now devoted to indifferent grain-raising, with little stock, 
KToold produce more grain by doubling the stock. 
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PRESENT CONDITION OP CATTLE-PBEDINa IN NEW 'BOBS. 

I cnunot report much general advancement among catUe-fc R 
Isf ew York beyond the system of twenty-five years ago ; for, as 
stated, most of those who found cattle-raising unprofitable a] 
it for other agricultural products, instead of attempting to improve 
system. The general system may be summed up in this manner: ' 
calves are allowed to suckle the dam six to ten days, and are th 
upon a mixture of new and skim milk for a short time, when tl 
reduced to skim-milk or whey alone, in cheese districts. The Bkim-iuiiL 
if given iu suilicient quantity, will giow a fine calf in connection^ 
grass ; but it is usually given in such scanty measure, that the 
makcri a very slow growth, and at ten to twelve weeks is often to 
into an indiii'erent pasture. These ordinary skim-milk calves z i 
weight of 250 to 300 pounds at six months, and 350 to 450 ponnds ai 
year old. If fed upon whey alone, they will scarcely reach the ft 
ligare, even with grass, because whey is only one element of food, j 

and the culves are so poorly nourished while young that t r uo • 
thrive when they come to rely upon grass. The second year t 
reach a live-weight of from 550 to 800 pounds, and at the u ui • 
third year 850 to 1,100 pounds ; averaging rather under tl i o^ 1 
pounds at three years old. During the fourth yesu* they are pre 
for market by a little extra pasture together with ten to twenty ti 
of corn, and reach a weight of 1,100 to 1,400 pounds at the end oi 
fourth year ; the average is not over 1,250 pounds. This is an ave 
daily gain of only eight-tenths of a pound per day. They > k a 
a sort of store condition until the last year, and it may well i w 
they do not then readily take on the fattening habit after being i w 
long iu an unthrifty state. This system is called by those who p 
it ''a healthy, natural growth." But the market is always doll for 
'^natural growth," and consequently these animals are sold for 20 
cent, loss per pound than those that make a rapid growth and 
1,400 to 1,G(K) pounds at two and a half years old. The ordinary ] 
price of these four-year-old animals is about 5 cents per pon uw 
weight, or $02.50. This pays the feeder an average of only 4.42 < 
per day for four years — certainly very little encouragement— wb 
can easily see why farmers abandon so hopeless a busini jiUk 

however discouraging this statement may be, it is as favo 
exhibit as can be truthfully given of the general system of catUe- 
in New York. 

FEEDING CATTLE RAISED BY OTHEBS. 

Another branch of our system consists in purchasing steers fh>m two 
and one-half to three and one-half years old, and feeding these a sin^ 
season. This class of feeders have studied the question of the cost of 
adding to the live weight of cattle more thoroughly Hian the farmer who 
"aises them. 

iicre tire first difficulty that confronts the feeder is the general on* 
drifty condition of these steers. They have, in a miyority of oaBeSi 
jeen kept in such a state of suspended growth as to lessen the nocmal 
*.apacity of the digestive system and the powers of assimilation in the 
xiccretory vessels. It thus requires from one to two months before these 
luimals enter upon a stage of thrifty growth, and this time and flie 
food eaten are practically sacrificed, as compared with animals in a thiifiT 
*<-ate. 
I'^ders of experience, therefore, seek animals whose organs are aD 
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in an active state, and capable of assimilating large qaantities ol food. 
Bach animals may be made to gain rapidly in weight and quality. 
They prefer to buy even very thrifty two-year-olds in preference to older 
and heavier animals that have been grown by the slow method. Some 
years since, when almost every farmer grew a few steers for sale, those 
who had skill in feeding made a practice of baying a lot for fattening 
each year. 

The now venerable John Johnston, near Geneva, N. Y., was a con- 
spicaoas instance of this mode of feeding. Being a Scotchman and con- 
versant with good farming in his native land, he placed a much higher 
value upon the manare made from fattening cattle to enable him to 
raise large crops than his neighbors. He was willing, therefore, to take 
the chances of success in this mode of feeding. Mr. Johnston began 
this system of feeding more than forty years ago, and he has stated 
lately that he often fed out 45 tons of oil-cake in a year. He had seen 
the good effects of this food in starting thrift in lean animals, and to 
his free use of oil-cake is to be attributed the greater success that 
attended his feeding of both cattle and sheep. Wheat was his principal 
crop, although he was successful in the yield of Indian corn on his rather 
heavy soil, sometimes reaching 75 to 80 bushels per acre. He regarded 
bis land too valuable for grass, except in the rotation ; consequently his 
fodder was principally straw and corn-stalks. In the hands of most 
feeders this refuse fodder would have led to failure in cattle-feeding, but 
the intelligent farmer will now see that a small quantity of oil-cake 
would supply all the missing constituents (muscle-forming and fat-pro- 
ducing elements) in straw and corn-fodder, and render this as well-bal- 
anced food as good meadow hay. 

Corn has too much starch and too little nitrogenous matter to feed 
alone with straw. When Mr. Johnston put up a lot of three-year-old 
steers to feed he began with two pounds of oil-cake and three to five 
pounds of corn-meal, and this was increased gradually to four pounds 
of cake and eight to ten pounds of corn-meal. He also avoided the too 
common practice of feeding a single food, however good it may be in itself. 
He gave hay once a day, and sometimes bran and pea-meal as a change. 
He found, practically, that his steers did better to have a few hours each 
day in the yard and sunshine than when kept constantly in stable. 

From numerous experiments, however, it is found to depend more 
upon the habits of the animals than upon the simple fact of confine- 
ment. Those steers that have been reared in a wild state, or never 
stabled, feel the confinement irksome, and must be broken to the stable 
gradually. This is why feeding western steers in New York is often 
unsuccessful when they are kept in stable several months. A sudden 
dhange of habit is nearly always hurtful. But steers that have been 
stabled from calfhood during cold weather will do better if kept wholly 
in stable for a period of several months while finishing them for the 
butcher. 

Mr. Johnston found that he could put on from I^ to 3 pounds per head 
per day, depending upon breed and thrift when put up to feed. Good 
grade short-horns would, occasionally, make something more than 3 
pounds per day for 150 days; but this rate of gain was exceptional. 
His average might be considered as reaching 2 J pounds per day. He 
usually made a gain in price of about 2 centB per pound between the 
purchase-price in the fall and sale-price in spring. From this came his 
profit. He purchased some time in October and sold in March, if the 
price was favorable. If the steers weighed 1,000 pounds at the time of 
purchase, and the price was $4 per hundred, they cost $40 per head; and 
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at the end of one hundred and fifty days woald weigh 1,S18 poimdi 
would bring, at B cen ts per pound, $79.08, having gained in value IS 
or nearly doubled. He led of oil-cake an average of about 3} p i 
day, or 525 pounds per head ; of corn-meal, 8 pounds, or 1,200 p ;a 
hay, 8 pouudn, or 1,200 pouudn. Counting these at rates of rei 
would give: oil-coke, $9.18; corn-meal, $12; bay, $6; in all, $21. xo. ; 
would leave $11.90 to pay for his straw and labor. This is not idI 
as an accurate statement of his gains for any one year, but onh 
approximate statement of his results. His cattle were often pa 
much lower, and the oilcake for $12 to $18 per ton, and other 
proportion. 

Mr. JohuRton w^s an excellent judge of stock; knew what ai 
would feed well, how to feed them, and last, but not least, hi u 
them. Besides, he proceeded upon the wise plan of maki] af' 
manure he could, no matter how small the margin of direct p; 
feeding, lie got his pay abundantly in the crops produced fi 
manure. He has paid less attention to warm stables in feeding li i 
generally considered requisite to the greatest economy; bat thifl 
explained in the fact of his feeding cattle raised often without 
and too great a change in the habit of animals is not condaeive to 
fattening. JVIr. Johnston has been the best example of suco 
ing cattle raised by others with only common care, and fed by n y 
only common appliances, but with much skill in the selection ot lood 
its proper proportion in the ration. Another example of a diflto 
of feeding may be useful. 

In 1870 we visited Mr. Otis 8. Lewis, of Orleans County, Ifew Toifci 
who had for several years adopted the plan of buying about the Irtot 
December, in the Buffalo cattle-yards, thrifty bullocks from the Wei^ 
averaging 1,200 to 1,300 pounds. He selected, as fiar as he ooald| ostfla 
that had been handled, so that they might take kindly to a warm stibk 
Tliese were put up and fed about one hundred days. The daily ratidi 
was made up of 5 pounds of clover-hay, 15 pounds of straw, 9 poondi 
of corn-meal, and one-half bushel of swede turnips, pulped and mind 
with the short-cut hay and straw, and then all thoroughly steamed to- 
gether. Sometimes 4 pounds of whea^middlings was substituted it 
so much of the corn-meal. This ration came out of the steaoo-boz wMi 
a most savory and appetizing smell, and the cattle eat it with a pelt 
relish. He bought cattle in good condition, requiring only a short timeto 
linish them for iirstclass beef. His lotof 25 head at this time eost Qeenti 
per pound and averaged 1,250 pounds per head. At the end of one hun- 
dred (lays they averaged 1,550 pounds per head, having gained 3 poniidl 
l)er day. They sold at 7| cents, and brought an average price of $]20.U; 
and, costing $75 fier head, gave an increase of $45.12. He estimated 
the cost of food, besides straw, at $20 per head, and the actual eoik 
of labor at $4, leaving $20.12 to pay for straw and profit.' He wif 
able t4> raist' turnips at 7 cents per bushel, but estimates! them as wortt 
lor feeding 12 cents ])er bushel, in other years the cost and sale price 
^vere diilVii'nU but the result, nearly similar. Those cattle were fjfid ins 
♦varni slubks iv.ul not lot out until sold. This ration seemed to have the 
<:anie eil'ect. n])(>n the cattle as the most succulent grass, and prodaoedft 
j^ain ahno:>t equal to the most iavorable pasturage at the best seaaoD* 
Mixiu*; l)ul})(*d turni])s with the other food, and stearaiug, diffaaedthe 
^dor thion^iii the wii )!r mass. It is a groat point in fatteuiug to render 
he food so very pahitablt) that the animal is tempted to eat to the limit 
>f its dii;estion. 
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AH BZPBBIMXNT. 

1 will give an experimeDt of my own, many years ago, in feeding a 
lot of forty head of small two-and-a-half and three-and-a-half year old 
steers. They had been raised by various parties in an adjoining connty, 
and few of tiiem had made a respectable growth for their age, but were 
all in a healthy state, and, as we thought, good selections to experiment 
upon and determine how long it takes to change the habit of unthrifty 
animals and put all the secretory vessels into active work, so that full 
rations may be digested and assimilated. An animal that has had 
scanty nutrition usually possesses a small capacity for digestion, and it is 
a Blow process to change this stunted habit to one of thrift. The 
average weight of this lot was only 850 pounds, although some two- 
thirds of them were three and a half years old. They cost only $2 
per hundred, or $17 per head. We put them in comfortable quarters 
on the 3d of December. After making all reasonable allowance for 
their condition, we thought the price would permit the trial of an ex- 
periment without loss, but we discovered in the end that the estimate 
was a very close one. We began by feeding a daily ration of 2 pounds 
oil-meal, 2 pounds bran, and 2 pounds com -meal per head, mixed with 
2 bushels of short-cut straw, and all well cooked together. This was 
given in two feeds, morning and evening, with about 3 pounds of hay 
at noon. This was found to be a full ration at first, and after cooking 
came to them in a most savory condition. They soon took it with greedi- 
ness. Those steers that had previously enjoyed shelter began to show 
a marked improvement over the others in three weeks, but at the end 
of thirty days the lot, on weighing, were found to have gained only an 
average of 10 pounds in weight. The gain in weight does not, however, 
represent the whole of the real gain. A lean animal gradually loses a 
proportion of the water in the fluids of its system before it begins to 
increase in weight when fed upon grain. This loss of sap is replaced 
with fatty matter. Lean flesh holds 50 per cent, more water than fat 
meat. So lean animals, when put up to feed upon grain, may be making 
good progress for a time without any increase in weight. But when 
animals are fed properly they are always in a condition to lay on fat 
in due proportion. Ten of these steers had gained in thirty' days 25 
X>ounds each, and ten had gained nothing in weight. The next thirty 
days the ration was increased 2 pounds of bran and 2 pounds of corn- 
meal per day. The increase in the ration was made to correspond with 
the increasing wants of the steers. This additional 4 pounds of grain 
eoald now be digested and assimilated. The next thirty days showed a 
marked improvement in most of the lot, but esi)ecially in those that had 
gained most in the first period. Ten had gained 1^ pounds per day, 20 
bad gained f pound per day, and 10 only ^ pound per day; an average 
of only 25 pounds per head. The ration for the next thirty days was 
increased by 2 pounds of corn-meal and 2 ]>ouuds to the noon ration of 
hay, and, besides, one gallon of cheap molasses was used in the water for 
wetting the straw, &c., for the steamed ration. This was but. a small 
amount of sweet to be difl'used through 90 bushels, but it ad* ! so de- 
cidedly to its flavor as to become at once apparent. The steer now 
nearly all of them got into a thriving condition, and during th.o pciiod 
of thirty da>s the gain was much more rapid. The best ten gained 2^ 
pounds eacliper day; twenty gainf d 1:^ pounds, and ten only j^ pound: 
an average of 41^ pounds each for the lot. The first ninety lays had 
only produced au average gain per head of 76^ pounds. 
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To show the risk of loss in feeding sach animals, we will seo how 

account stands at the end of ninety days : 

Db. 

40 bca<L of Htoers, 34,000 pounds, at 2 oents. 

Oil-inral, 7,200 pouiulo, at If cents 

Hran, 12,000 poiin(l», at 2^ cents 9Qi 

Corn-meni, 14,400 puinuls, at 1 cent 1441 

Hay 13,C00 pounds, at-/\f cents At 

30 gallons molaHses, at 30 cents 91 

Cn. 
By 40st**ers, r^7,0r>0 pounds, at 3 cents 1,11 

Apparent loss, besides labor ' 1111 

Cattle and beef at this time were very low, and it will be peroer 
the iirst ninety days had lost us all our apparent good bargain ; ban 
animals were now better worth 3 cents per i)ound than 2 cents 
days before. Tiiey were now, most of them, ready to make a thrifty 
with the same good food and care. The ration of the last thirt;; 
was continued lor the next sixty days. Everything now seemed i 
able, and at tbe end of this period the leading teu head had g; • 
pounds live weight per day, twenty head had gained 2^ |>ounds€ 
day, and t^n head two pounds per day. Here was an aven i 
01 2^ ])ounds per head, or 150 pounds in sixty days ; a Ferns lm 3 
considering tbeir condition at the beginning. At this periou rn 
head, averaging 1,150 pounds, were sold at 4 cents per pound, or $£ 

The account now stands: 

40 lioad, 3,705 pounds, cost $1, i« 

Expense of keep last (50 days ^ .-•.... 

1 

By 20 steers sold, 2:J,000 pounds, at 4 cents. - 
By 20 steers on liand, 20,050 pounds, 3i cents. 

1,571 

Showin*; an apparent gain of 63 tf 

^rhe read<»r will have observed that this expense account d< 
reekoii the o2 tons of straw fed, which at any price would absoro 
than the ap[Kirent profit. But straw is seldom taken into the aca 
tho manure made from it being considered an equivalent. Thoi 
will also pardon tlie effort to show a little i>rolit in this case, as 
evidently a desperate one, and requires strategy. 

Another ])oiiit that tells in its favor is the high price of grain, OOD- 

pared with the then low price of beef. But under these discoaragiBg 

Mreniii.sianees, suppose the class of cattle had been better, had been as 

^^'0()d iis these were after ninety days' feeding, and the price paid hod 

'»een 50 per ceut. higher, or 3 cents per pound, the reader will see thai 

)y I'eedin.'jT them ninety days, with a gain of 2J pounds each perdoji 

here wouhl have l)een a substantial i)rotit upon everything fed, leavlDK 

:ho manure for the labor. And I should be quite willing to take a con- 

vact to feed <jatt!e in the most comfortable stable, furnish alt the mate- 

*^^ aud take all the labor requisite to the most approved method of 
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ling, asking in return payment only for tbe food famished, finding 
profit wholly in the manure. 

l few years later I fed ten head of three-year-old steers for one hun- 
d days, keeping an accurate account of the daily ration, their increase 
iry thirty days, and for the whole period. They were largely of short- 
n blood, (sired by a seven-eighths blood bull,) had been well raised, 
bhat term is generally understood, and accustomed from calf hood to 
fiandled and stabled. They averaged 1,210 pounds, and cost 4^ cents, 

4.45 per head. Being in a thrifty condition, and accustomed to good 
liter, they took most kindly to their new quarters when put up No- 
uber 20. Eegarding this as a favorable lot of steers for rapid fatten- 
, we gave the following combined ration, made by grinding together 
bushels of corn, 560 pounds; 8 bushels of oats and pease grown to- 
her, 384 pounds ; and 1 bushel of flax seed, 60 pounds ; making 1,000 
inds. This is the proportion, and, when evenly mixed and ground 
^ fhmishes a fattening ration so complete that little improvement 
L be made upon it. At the time mentioned this ration cost $1.10 per 
I pounds. The first two weeks 10 pounds of this was mixed with 2^ 

Is of cut-straw, and all well steamed together, as the daily ration 
each steer, given in two feeds, morning and evening, with six pounds 
long hay at noon. This proportion of flaxseed makes the ration just 
ative enough for health, and its oil is also worth all it costs in laying 
bit ; the com is very rich in starch, and the pease and oats in albumi- 
ds ; and the straw is so softened by the steaming and so permeated 
<h the flavor of the grain as to give it a fine relish for the steers. In 
ty this cooked ration vrith straw is eaten as eagerly as if mixed with 
r. About 2 ounces of salt is added for each steer before steaming, 
the commencement of the third week the grain-ration was increased 
LI pounds. These steers seemed as contented in their new quarters 
[f they had been raised in them. This demonstrated the advantage 
baying those animals for feeding that have been accustomed to the 
dforts of a good stable. At the end of the first thirty days these ten 
prs had gained an average of 75 pounds each, or 2^ pounds per day. 
o steers that appeared more perfectly formed than any of the 
t were weighed when first put up, and turned the scale on 2,500 

ds, and on being weighed now were found to have gained together 
f pounds, or 3 pounds each per day. The ration was increased 2 
inds for the next thirty days. Care was taken to feed only so much 
was eaten with a relish, and 13 pounds of grain of this combination 
8 found to be all that would be eaten clean by these steers of over 
00 pounds' weight. At the end of the second thirty days the average 
n was found to be 100 pounds, or 3^ pounds per day. The ration for 
• next and last period of thirty days was increased to 15 pounds of 
n, and the gain for this period was also an average of 100 pounds 
iiead. These steers were then sold at 6^ cents per pound, and the 
cant stood thus : 

teen, 12,100 pounds, at 4i cents t^4 50 

60 pounds orgrain, at $1.10 127 IC 

pounds of hay, at 60 cents 32 40 

OO pounds of straw, at 40 cents • 64 00 

758 06 
Cr. 

[0 steers, 14,850 pounds, at 6i cents 929 12 

Balance to pay labor and profit 169 06 

20A 
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This in an anusnally favorable case of feeding steers raised by 
but such a rate of gaiu can often bo reached with steers of 5 
laisiiif::. In this ration, doable the amonnt of oil-meal may b( 
tilted Ibr the ilaxseed and wheat-middlings, or bran fbr t • 
])eaKe, with the quantity' slightly increased^ bat oats, ; • 

with ilaxseed or oil-meal, is a combination of food eatui^ uu i 

many parts of our country', and is a great improvement 01 i 

com alone. So good a result could not be expected with t 1 
of food without cooking the ration and feeding in a warm stauid. 

TRUE SYSTEM OP MEAT-PRODUCTION FOB lOBW YORK. 

We have thus far discussed cattle-feeding in New York as it b 
heretofore and is now principally conducted. The early 9; 
based upon the fact that many parts of the State were adaptea u 
ing and not to grain-raising ; and these early farmers were in t . 

of raising a few animals each year and feeding them very sparely 1 

the winter, but giving them a good range of pasture in summer, 1 
three and a half years old they sold them to other farmers to i 
upon grain-feeding. But, aa we have seen, these very slow^ c 
imals did not feed profitably upon grain, it requiring so lo i 
get them into a fattening condition. This system is so ex 
profitable to hoth sides that it has been largely abando d ; 1 i 
the question arises whether New York must abaiidon mi -nrou 
or whether she may not adopt a better system and prodnuts at ^ 
profit, besides bringing the more important result of keep ; 
perpetual fertility. The solution of this problem is found lu t ■; 
of 

FULL PEEDma AND EARLY MATURITY. 

In feeding animals, as in other things, time is a most essential 
of success. Nature has most clearly pointed out to us the n 
cess lu cattle-feeding. It is found in this law that the yooiiK ai 
takes the least amount of food to produce a pound of growth, d 
all other things being equal, each succeeding pound of grc 
weight up to maturity of the animal costs more than t u 
pounJ. This has been established by so many facts that lb uc 

down as a law. 

Two interesting experiments were conducted by Professor 
the -Michigan Agricultural College farm in 1866 and 18C8. xn 
former year three, and in the latter six, pigs wore fed upon milk, ' 
pi<:s were from four to six weeks old at the beginning of the 

it took an average amount of milk to produce a poand livo 
follows : first week, G.76 pounds ; second week, 7.76 poui i ; tnitu ^ 
12.28 pounds; fourth week, 10.42 pounds. Theprofessoi ti a 
cause of its taking a greater amount of food the third wt t 
iourth to a " derangement of the digestive organs during tuis 
shown in a tendency to constipation," and he remarks that ^^ t m 
produce a pound live weight constantly increases.'' 

The experiment of 1808 was continued afterward for twenty 1 
upon corn-meal. The time was divided into five periods of four w 
jach. It required of coru-meal to make a pound live weight: fii 
'iod, 3.81 pounds ; second period, 4.05 pounds ; third period| 4.23 poa 
fourth period, 5.24 pounds ; fifth period, 5.08 pounds. 

Another experiment with a larger number of pigs had a similar resolt 
:t wii^ ^>e perceived that in the liith period, when the pigs wws tweB9- 
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eight weeks old, it took about 75 per cent, more food to make a pound 
live weigfht than in the first i)eriod when they were eight to twelve 
weeks old. 

The writer tried a similar experiment in 1874 with a miscellaneons 
lot of ten calves fed wholly npon skim-milk. The milk was all weighed 
daily and the calves each week. It required of milk for one pound 
gain : first week, 11.02 pounds; second week, 12.18 pounds; third week, 
13.17 pounds; fourth week, 13.40 pounds; fifth week, 14.60 pounds; 
sixth week, 15.05 pounds ; seventh week, 16.71 pounds; eighth week, 
16.80 pounds ; ninth week, 17.01 pounds ; tenth week, 16.08 pounds ; 
eleventh week. 16 pounds ; twelfth week, 15.90 pounds. The decrease 
of milk to make one pound live weight, beginning the tenth week, was 
caused by the calves learning to eat grass. These calves were each 
weighed separately, as was the milk fed to each, and the gain was very 
anequal in different calves, as they were not a uniform lot; but the 
result stated is the average of the ten. We regarded this experiment 
with great interest, not only as showing the gradual increase of cost to 
put on live weight as the animal grows larger and older, but as showing 
the value of skim-milk in growing calves. It has a value, when properly 
fed, much above that usually attached to it. We should also mention 
the experiments of Mr. J. B. Lawes, of Bothamstead, England, which 
proved the precise point under consideration, that tbe cost of putting 
on live weight is in proportion to the age and size of the animal. 

Mr. 0. S. Marvin, of Oxford Depot, Orange County, New York, raised 
the steer CciUed " Uncle Abe,'' and Hon. George Geddes states the fol- 
lowing facts conceruing his growth: At birth, October 19, 1864, 
weighed 134 pounds ; at ninety days, 385 pounds, haviug gained 251 
pounds, or 2.79 pounds per day. Duriug this time he had the milk of 
his mother, aud after ten days old a quart of meal and oats per day, the 
mother haviug all the meal she would eat. At six months old he 
weighed 670 pounds, haviug gained 285 pounds duriug the second period^ 
or 3.16 pounds \yer day, its food having been gradually increased to 
two quarts of meal \vdv day. At one year old weighed 1,036 pounds, 
having gained the second six months 360 pounds, or 2.03 pounds per 
day. At eighteen monthH weighed 1,354 pounds ; gaining the third six 
months 318 pounds, or 1.76 pounds per day. At two .years old weighed 
1,616 pounds, having gained the fourth six months 262 pounds, or 1.45 
IM)nnds per day. At two and a half years old weighed 1,830 pounds, gain- 
ing 214 pounds, or 1.18 pounds per day. At three years old weighed 2,070 
pounds, gaining240 pounds, or 1 .33 pounds per day. At three and a half 
years old weighed 2,270 pounds, gaining 200 pounds, or l.ll pounds per 
day. At four years old weighed 2,360 pounds, and at the end of four 
years and four mouths weighed 2,530 pounds ; having gained in the last 
ten months 260 pounds, a trifle more than in the first ninety days, the 
rate of increase falling to ^^ of a pound per day. As the age increased 
the food was increased to meet the wants of the animal, and at two and 
a half years eight quarts of meal, with good roots, hay, or grass, was 
given. It is easy for tbe reader to see that this steer might have been 
sold at a profit at any time up to two years old. At this latter period 
he would have brought in market as good beef $100, which would have 
given a profit, but would have brought a better profit at one year old, 
as he would then have sold for about $70. It wiU be noted also that it 
took two years, or till he was three years old, to double his weight at the 
end of the first year ; or, in other words, it costs less than one-half as 
maoh to produce a given weight the first year as during the second and 
third years. This is the earliest complete case of aotuil weights given 
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at periods of six months that we have seen; bat since that seve e 
of actual weighings at short periods have been rei>orted| am ^ 
th^ following is the most complete and instractive. It was nnt 
lished iu the Live-Stock Journal for May, 1873. It is the hia ui 
pair of grade short-horn twins raised by Mr. William Wallacei oi \ 
Park, Kankakee County, Uliuois : 

** ELLSWORTH TWINS.^ 

They were dropped April 2, 1870, and called the " Ellsworth T 
Their food the lirst summer was sour milk, oil-meal, and grass, 
produced as fine a growth as whole milk. They weighed on the&i« 
October, at six months, 1,340 pounds. Their growth is shown 
following weighings : 



1 



January 3, 1871, they weighed, together 1,81 

February 30, iJiiTl, each weighed 865 pounds; together J «i 

April 2, 1871, one year old, together ] 

July 2, 1671, weighed, together i 

August 24, 1871, each weighed 1,250 pounds; together ,. j 

October 14, 1871, weighe^l, together i 

November 25, 1871, weighed, together 1 

January 2, 1872, weighed, togetner 5 

January 31, 1872, weighed, together J 

February 15, 1872, weighed, together \im 

February tiS, 1872, each weighed 1,599 pounds ; together .--..... 3,19 

March 10, 1872, weighed, together 3^20 

April 2, 1872, two years old, together 3,305 

April 28, 1872, weighed, together 3,#B 

July 1, 1872, weighed, together ..•.. 3;8S 

August 31, 1872, weighed, together 3^(0 

October 26, 1872, each weighed 1,950 pounds ; together...... 3^911 

December 6, 1872, weighed, together I^ift 

February 5, 1873, each weighed 2,150 pounds ; together 4,3V 

April 1, 1873, three years old, together 4tW 

These steers were fed upon grass, hay, and corn, in the open aifi uA 
never stabled. It will be observed that these twins reached a gieitar 
weight at two years and three years, with only sour milk and oil-Dfld 
the Urst six months, than the steer Uncle Abe, that had foil xatioil 
of whole milk. This is a valuable example, showing that batter^ato- 
men may raise excellent calves and get all the profit from the cream, b 
this case we also see a very steady and comparatively nniform growAy 
yet a gradual decline in the ratio of gain per day from the beginning. 

The error of exposure to the weatlier the first winter is veiy obviott 
They gained the first six months (if we suppose them to have weig^ 
180 pounds when dropped) 1,160 pounds, while the second six monAi 
(winter) they gained only G20 pounds. Had they been kept wanot tiuj 
would, undoubtedly, have gained 200 pounds more. Their gain the tflt 
year was 1,780 pounds; second year, 1,345 pounds; third year, IfUB 
pounds, a constant decrease the older they grew. But the reader vill 
note the omission of one most important fact in this case, and thafeii^ 
the amount of feed given in all the different periods; this woold haw 
^dded greatly to its interest. 

ANOTHEB EXAMPLB. 

jls teaching by example is more effectual than by pre< » an 
< Hse of rapid growth, occurring the piast year, is given. lb . ^ 

iWf\Q shorthorn calf and its mate, fed wholly npon akixa-tauub 
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calf was dropped Marcli 1, 1876. At four weeks old this calf weighed 
160 pounds, and was purchased by C. H. Faruum, of Concord, N. H., for 
a mate to another one that weighed, at the same age, 205 pounds. His 
purpose was to raise these for oxen if they should grow alike in form 
and size. Their feed was exclusively skim-milk, but it soon became 
apparent that the IGO-pound calf was outweighing the other, and he 
abandoned the project of rearing them for oxen. At 8J moifths old the 
one originally the largest, but now the smallest, was slaughtered. His 
girth was 5 feet 2 inches, and his dressed weight 522 pounds. This was 
a remarkable dressed weight, as its live weight must have been 800 
pounds; but the other calf was so much better that it was determined 
to feed it, on experiment, till one year old. The last three months its 
feed was principally skim-milk and shorts, and his girth, at the end of 
the year, was 6 feet and 5 inches, and he so fat that his hips were hardly 
discernible. He was purchased by a butcher at 10 cents per pound for 
his dressed weight, and slaughtered on the 1st day of March, 1877, at 
just one year old. His live weight was 1,200 pounds and dressed weight 
902 pounds. Meat, 748 pounds ; hide and tallow, 154 pounds. Price 
paid, $1)0.20. 

These cases clearly show that new milk is not indispensable in grow- 
ing the best calves, and; further, that the system of giving up the whole 
milk of the dam to suckle the calf is wasteful and unnecessary. 

THE PBOPIT OP EARLY MATUBITY. 

Many more cases might be cited to show the practical effect of high 
feeding at an early age. It may be stated as an established fact that 
calves, according to breed, may, as an average, be grown to the weight 
of 800 to 1,000 pounds at one year, and from 1,200 to 1,500 pounds the 
second year. And it may be further added that the animal shall also 
have arrived at the same stage of maturity as is usual at three and a 
half to four years of age under the old system. 

M. Benault, at a cattle fair in France, in 1846, found a bull, only two 
years old, that had all his permanent teeth, and all the points of devel- 
opment and maturity in perfection, and, on investigation, came to' t lie 
conclusion that high breeding and feeding had produced this result as a 
natural consequence; that, the growth being accelerated by the improved 
alimentation, the ripening and maturing of all parts of the system had 
made equal progress. It is therefore an error to suppose that the animal 
is as immature as its age would indicate, judged by the old system. 

It may be a mystery to some that an increased amount of food should 
be required the second year to produce a given gain in weight. But the 
reason may be regardeil as twofold: tirst, that while the young animal 
is in its most active stage of growth the waste of its system is much less, 
in proportion to weight, than when mature ; and, second, its accumulated 
weight the second year, on which waste accrues, is more than double 
that of the first year. Take the case of the steer Uncle Abe. Its 
weight at birth was 134 pounds, and at the end of the first year 1,036 
pounds; it gained, therefore, 902 pounds ; halfof this gain is 451 pounds, 
which, added to its birth- weight, gives 585 pounds as his average weight 
the first year. He gained 580 pounds the second year ; half of this, 290 
pounds, added to 1,036 pounds, his weight at the beginning of the sec- 
ond year, makes his average weight for that year 1,320 pounds ; and in 
the same way his average weight for the third year is 1,843 pounds. 

Now, it is evident that it must take more than double the food the 
second year t«t supply the waste of the system that was required the 
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first year, and the third year 50 per cent, more than the fieoond 
This, theu, explains the reason of the increased cost of patting o&inc 
weight as the animal grows older and heavier. And if this be a i 
nature, it certainly behooves the cattle-feeder to take note of \y 
regulate his system in harmony with it. If, tbeu, the cost of gro^ 
beef constantly increases with the age and weight of theanim2d,ii 
follow that economy requires that the animal should be sold u 
earliest period of maturity suited to the requirements of the i 
This period is indicated at two years; and well-grown animals iui 
for beef should not be kept beyond this period, except when an ami 
able market requires it. 

COST OF A TWO-YEAR-OM) STJBBB. 

Having been driven by carefully-tried experiments to the < 
that profit can only be expected from full feeding ander t bj 
early maturity, and that to carry ont this system to the be 
the animals should be raised and finished for the batcher upon inc 
farm, I propose, in conclusion, to examine .the real margin fbr ji 
under this best system. 

Let us take the average gain of good thrifty calves fed upon 
per day of skim-milk for the first ninety days, with an ave: it 
half pound of flaxseed and one pound of w^heat-middlings or ( n 
after the first ten dsiys, giving much less at first, bat increasing it n 
that amount ; and the second three months, 10 pounds of milk, 1 pi 
of oil-meal, and 2 pounds of middlings per day, witli pastnre. Tlie 
then, of the first six mouths will be, for milk, 2,700 pounds, at \ 
$G.75; 30 pounds fiaxseed, 90 cents; 91 pounds oil-meal, $1.82 ; ''"' 
pounds middlings, $2.04; 100 pounds hay during first ninety daj» 
cents ; pasture three months, at 15 cents per week, $1.87 ; in all| 11! 
With tliis feed the (*<ilves should average 500 pounds' weight at 
months. 

The second six months it will require 10 pounds of hay per c ; ^f 
X)oun(ls, $9.10; 182 pounds of oil-meal, $3.G4; three pom % 
middlings, 51(> pounds, at $15 per ton, $4.10, amounting to immi 
the gain should to be "1\ pounds per day, or 410 pounds, avei ^ it 
year old 910 pounds, costing $30.72. 

The second sumitier, ]>asture at 30 cents per week will cost |7J0i 
three pounds per day of middlings, or oats, $1.10; total, $11.90. Tta 

poanOs 

aversn 

or J J pounds ])cr day, or 547 jiounds, weighing at two years old 1,487 

pounds, 'inis sttHT will cost at our figures, at two years old,|72i8B^ 

and sudi rapidly-nuiturcd steers will always bring, in this State at Isfllt, 

'JJ cents, or J94.70. This would leave a profit of $22.05. But it mart 

je remembcied that w(^ have estimated for the most exi>en8iTe food sad 

ibr feeding wholly on hay as foddor. It mu^t also be remembered tbil 

ilthough S72.(i5 may be considered a great price for a two-year-old stiff 

o cost, yet it is made u[> of the products of the farm all estimated, and 

>iat the st<jer will pay a handsome profit upon that, while the otdinsiy 

^'^eer will cost two-thirds as much and not bring in market more titta 

*ne-third tiie price. 1 have raised calves upon the food here estimatedi 

»nd at a cost of only $25 for the first year, weighing 900 iwunds, nb- 

^tituting straw for half of the hay. 

Another formula for raising good calves and steers is as follows: IM 
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same amouut of milk aa before, jriviDg, after first twenty clays, one-half 
poand of oat-meal aud one pound of bmn per day till three months old, 
then during next three months one pound oats unground and two pounds 
of bran per dfiy, with piisture. This would make cost of first six months : 
milk, 86.75 ; oats, $1.27; bran, $2.28 ; pasture, $1.80 ; total, $12.10. The 
second six months^ feed, 8 pounds of hay, with straw ad libitum^ $7.28 ; 
one pound of oats and two pounds of bran per day, $6.37 ; tetal, $13.6") ; 
cost for the year, $25.75. The second year the cost would be : pasture, 
$7.80 ; 4 pounds bran per day, with pasture, $5.40 ; cost of six months : 
summer, $13.20. Winter feeding: 8 pounds hay, $7.28 ; G pounds corn- 
meal, $10.92; 4 pounds bran, $5.40; six winter months, $22.00; cost 
second year, $35.80. Total cost, two years, $61.55. 

This formula has produced an average live weight, with us, of 825 
pounds the first year and 1,350 the second year. This steer will bring 
6 cents, or $81, and leave a profit of $19.45. I do not feed corn or corn- 
meal the first 3'ear, because the object should be to produce a large growth 
of frame and muscle, and not to lay on fat excessively. Besides, corn- 
meal is very apt to derange the digestive functions, producing a feverish 
state of system. It is, however, allowable to grind one bushel of com 
with two bushels of oats, or one bushel of corn with one of pease ; but 
if pea-meal is used for calves, it should be cooked, when it will be found 
an excellent food to grow a rangy calf. A variety of food will be found 
preferable to any single kind, and we have found oats, bran, and corn 
a combination promotive of both health and growth. I should advise, 
when obtainable, the use of a small quantity of oil-meal or flax-seed ; 
even a half-pound daily will have an excellent influence in winter-feed- 
ing to keep the bowels in the proper condition where roots are not fed. 

These estimates, it will be undei*stood, are made to suit prices in New 
Fork and most of the Eastern States, and of course are much too high 
For the West, and higher tOan the prices of cattle-food often are in New 
Fork; but they are intended to show that with all these points against 
the Eastern States cattle may be raised at a profit. We have not esti- 
mated the money-value of the manure, which would Increase the profit 
side of the account into fine proportions. The best English feeders 
think themselves wjell paid if they can bere-imbursed for the cost of the 
food in the value of the animal, charging all the labor and profit to the 
oaanure. 

Let those farmers, who think these estimates produce steers of greater 
sost than they can afi'ord, take the trouble to estimate in the same way, 
£tnd as fairly as we have done, the cost of those common, thin, scrimped 
Animals which ihey do raise, and compare the cost with their value in 
market, and they will then see forcibly the point we have tried to illus- 
^te. If they will figure the cost of these common steers at two years 
>ld, charging fair privies for what they actually eat, it cannot-be brought 
jnuer $35, and they will seldom bring in market over $25. This system 
>f full feeding and early maturity oft'ers the only feasible plan by which 
Jie lands of the Middle and Eastern States may be brought into a high 
itate of fertility. With this system, like the lands of England, they 
nay be caused to double their production in a quarter of a century. 

It offers a plan by which all the crops of the farm may be fed to ani- 
nals, and so go back to enrich the soil, receiving a full compensation tor 
:he value of the crops in the sale of beef. And as a good augury ibr 
:he future, it is only the best animals that can be sold to supply this 
jreat opening market for our meats in England ; and we trust this may 
3e an effectual stimulus to the farmers of New York to strive and grow 
:wo animals where one has grown before, and that each animal may out- 
MTcigh two of its predecessors. 



FRESH-MEAT SHIPMENT TO EUROPE. 



For many years there has been a search for new outlets to Am 
meat-products. Numbers in proportion to population have not 
maintaiued, but size and quality have both been improved, espec 
beeves, since the advent of the short-horn. Shipments of cm 
pickled beef, as well as of hams, pork, and lai^, have larseij 
mented in bulk and value; but growers and shippers have ; 
satisfied, craving the higher prices of prime fresh beef, or t i 
of heavy transportation bills by the processes of concentratiun. Mr 
merous patents have been granted for extract of beef or other < 
and canned products convenient for safe and cheap shipmenti 
results have not been altogether satisfactory, as the profits o ^ 
ranted the use of cheap beeves in Texas. Enterprising wu 
believed it possible to send abroad our best corn-fed beef, by 
of refrigerating processes, in our fastest steamships, and pi ic 

the principal markets of Great Britain in perfect sonndn s w < 
tion, in competition on its own merits with English beei of t 
repute. 

Little more than a year ago a pioneer experiment was made in Bev 
York with such success as to command a constant extension ' of tte 
business, until the weekly shipments have reached an average of flfiHi 
hundred beeves, and Philadelphia and other cities have inangoritri 
similar enterprises. 

The success of the experiment has caused a sensation in Eogbid 
among producers and consumers. The Liverpool Daily UTews says thit 
the quality of American beef is in no way inferior to that of British ptt* 
duction, and can be sold at 2d. to 3^. per pound lower retail rates. Abut 
600 tons weekly are now shipped, mostly going to London, and taken tf 
west-end clubs and other institutions. A portion is sent to BirminghaBi 
where it has reduced the price of English beef 2d. per pound, and to 
other towns. In Manchester and Liverpool a combination of bntiAa 
has prevented its extensive consumption. The Queen, the Frinoe it 
Wales, the lord mayor, the governor of the Bank of England, and oHht 
persons of iulluence have indorsed the quality of this meat, and thi 
butchers tliemselves acknowledge it to bo ^'good, sound meaf Itt 
price is a further commendation, being Gd. per pound. 

The Agricultural Gazette of London, of January 29, 1877, has fl0 
''oUowing items of wholesale and retail prices : 

Ou Wednesday last the City of Richmond arrived at Liverpool with 808 qiurtenif 

\mericau beef, consigned to Messrs. Archer «& Malthoase, of tlio Control M«kt*llariBi^ 

london ; G50 quarters were sold in the largo towns iu the north of England, and ttf 

(uarters iu the Loudon market. The prices realized for the whole, by the oaroan^VM 

*^d, per pound. 

The sale of American beef in Dublin on Saturday was very considerable. Tka 
^utchers' shops in whicli it Avas sold in dillerent parts of tho city were ngnlorijlM' 
uegod by purchasers. The beef w.'is sold at Hd. ^ lOd. per pound.' Noxt week lerail 
ihops for the sale of beef will open in tho city. A panic has almost becm earned liy 
he sale of the beef, which is pronounced better than homo produce. 

An English member of Parliament, Mr. Barclay, has been fliflfinffffl^ 
^^ore his constituents the probability of disastrous results of oompetitioi 

«12 
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)f American witli British meat-prodoction. He admits that it is of good 
luality, tells where it is produced, and recites the advantages possessed 
n the great plains and mountains, from Canada to the Gulf of Mexico, 
or growing young cattle in preparation for feeding in more eastern 
ocalities. He deems the situation somewhat grave, but concludes that 
ihe ability, perseverance, and frugality of British farmers may overcome 
in advantage of a penny a pound in price. He says : 

I ndher© to tho opinioD I expressed at Forfar, that if they were allowed fuU scope 
ind liberty in dealing with the laud and crops on it in snch a manner as they should 
Ind most profitable, and if they, in addition, were fuUy secured for that capital which 
t is absolutely necessary must be invested in laud to produce the best results, I have 

10 doubt they would meet the competition from any quarter of the world. 

Relative to the difference in price of British and American beef, he 
Is thus reported : 

Before proceeding further ho wished to correct what seemed to be a misapprehension 
in regard to tho price which farmers in this country were getting for beef. As they 
i^ere aU aware, the farmer sold his animal alive at a price per cwt. of the carcass 
lead, and although he appeared to get a high ])rice per pound for tho beef, there had 
bo be deducted from it, in comparing it with the price of American, the value of the 
iude, taUow, offal, &c. On looking to the price of meat in the London dead-meat 
cnarket, he found that for the best beef it varied from 4«. 6(2. to 5«. 2d. per stone of 8 
pounds, the average being about 4«. lOd. per stone, or T^d. per pound ; but from that a half 
penny fell to be deducted for carriage to London, so that tho price which a farmer 
ictniuly got for his beef was little, if anything, over 6^. per pound, or Id, more per 
ponnd than the wholesale price of American. Of course a difference of Id, per pound 
18 a very serious one. He would, therefore, recur to the point from which he started, 
Was the importer able to bring tho beef to this country and sell it at that price with 
profit f And, if so, did it pay tne producer, and would the supply be likely to continue 
>r increase f 

He found from figures that the cost of bringing across the beef, including freight 
ind other charges, was from £7 10«. to £3 per ton, so that, added to the price at New 
fork, would bring the cost of the beef to 52«. 6d, or 53«. per cwt., which would leave 
^he whole of the tallow, ofifal, &c., as a profit to tho shiimer ; and he believed that 
ironld bo considered a very handsome profit indeed, and sumcieut to meet certain con- 
tingencies which of course had to be encountered in every trade. Apart from the 
Secures he had given, the continuous increase of the trade, and tho fact that one line 

11 steamers after another was making accommodation for carrying on the trade, 
ihowed that they had confidence that it could be conducted at a profit and Was likely 
to continue. 

The next important question was, Could the farmers in America produce beef so as 
to be ablo to sell it at the price he had indicated in Chicago f Beforo directlv going 
into that matter, he would point out the new state of thin^ which within the pasi 
few years had begun to obtain in America. For many years m Texas and other States 
m America there had been an unlimited number of cattle, but the quality of them, 
with a few exceptions, was poor, and would not suit the English market, although it 
suited, to a very largo extent, the American public. In fact, there was not in that 
country a very lar^e demand for the first qualit^y of beef so long as the secondary 
kind could be obtained at almost nominal prices. But now this new state of matters 
obtained, that the farmer in the United States and in Canada cocdd get what he con- 
ered a very good price for tho higher quality of beef ; and the difficulty which had 
en now was, where was ho to find his supply of young cattle for fattening? He 
L^ Jid get any quantity of Texan cattle, but mej were not very fat. After remarking 
that tho original settlers in America were generally men of limited capital, and that 
they naturaUy, therefore, turned to the cultivation of the cereals as tho easiest way to 
get money out of the land, and that it wocdd take time to develop the breeding of 
cattle, Mr. Barclay went on to say that in many of the older States the raising of 
Btock'liad been developed to a certain extent, and that in Kentucky and Pennsylvania 
there wero farms as well farmed and fenced as any in this country, and that in the 
former States there were some of the finest herds of short-horns. 

The London Live-Stock Journal admits that importation of meat from 
America is 'Hhe chief topic of conversation at the farmstead, at the 
markets ordinary, and in all places where agriculturists do congregate, 
and is the new element introduced into the stock-breeders' calculations; '' 
%lao thskt tho new year opens with ^^ an appreciable disturbance of the 
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meat-market, and already tbe gloomy propliet» of evil are predi 
time of iucreased pressure when the English farmer's last reaonra 
be taken from liira." 

This trade is a very promising feature in the meat-distribationof 
country. It may ^vow into a business of vast importance toon^Ci 
ers. Its extension must depend upon the contiuuance of a d 
between American and English prices sufllcicut to constitute a satii 
tor^' margin i'or expenses and profits. One condition needing am 
ment is evidently tiie weight of our beeves. AVore there a largei 
portion of heavy, fully-fattened animals, the price realized woi 
increased above tiie advance in cost. Feeders have their share u 
work, and must co-operate with shippers if they would developeai 
manent and pmfitabie industry. Tbe competition will tend to ad 
home-prices in proportion to the comparative mag^nitnde of 
ments. Such advance would tend to limit the growth of the e 
to the destruction of the business, if the margin shonld be redac i 
expense of shipment. A more scientific course of feeding, the 
of skill and the practice of economy in all the methods of maDa 
and feeding, become, therefore, essential elements of growth i 
cess in transatlantic shipment of American beef. 

The history of the beginning of this new enterprise which isl 
sented is the result of the investigation of GoL F. D. CnrtiSi w J 
York, an intelligent breeder of several varieties of farm-stodk a 
enthusiastic promoter of true progress in American agricnltore: 
In October, 1875, Mr. Timothy (J. Eastman began his fij i 

of fresh beef from America to England. Mr. Eastman is tne 
this enterprise, which has now assumed such extensive proportio 
first sbipnient consisted of forty-five cattle and fitly sheep* In . 
her following he continued the export, increasing the nami r ox 
tie to a hundred, and from that time to the present he has mai i 
consignments of from one hundred to several hundreds, g\ iq 
creasing the trade until during the close of 1876 and the h iddide 
1877 his shipments were from six hundred to one thousi a; *i 
The first week in February, 1877, he shipped ten handrea ana i 
two cattle and seven hundred sheep. Mr. Eastman ships by the y 
and Guion, tbe White Star, and Anchor lines of steamships. n» 
shipped about thirty thousand in all, and has opened a ma] ia ) 
don, Liverpool, Manchester, Shefiield, I3irminghamy Leeds, ssi 
Glasgow, Edinburgh, Dundee, and other towns in England a & 
The meat is ke])t Iresh by a process on which a patent was oo 
Mr. Bate, of which Mr. Eastman is the solo owner. The pa t 
prcJi^erving meat fresh by inclosing it in an air-tight chaml ta i 
among it a current of cold dry air. Eefngerators,or air-tignii chi i 
ar(i (Constructed between decks, according to the capacity of t 
or (lie demands of trade, the largest one being on the Wisco ^i i u* 
iams and Guion line,) which is 40 feet wide, 100 feet long, and 7 
'ligli. These immense air-tight chambers are surrounded on alli 
)y three air-tight walls made of matched lumber covered with air-t« 
)aper, which is made so by being saturated with rosin. Between 
"surrounding walls there is an open space of an inch and a half, a 
he walls as perfect non-conductors as possible. 

An ice-house is constructed on one side or end of the refrigerator, u 
s most convenient, and is filled with ice. The ice-compartment is in pio* 
portion to the size of the refrigerator, and is lined with galvanized sheetp 
>ron. Fifty tons of ice are required by the Bate process for saving 60 
'ons of meat. A cast-iron fan or blower is placed inside of the mert* 
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cbainber, counected by a belt to a small steam-engine on the deck above. 
The fans vnry in size, aecoTdinp to workrequired The belt is inclosed 
iu au air tight box. Flues, or air-passages, 10 incbes bigh and 16 inches 
^ide, made of matctied boards, extend from the fan along the bottom of 
the floor to tlie slides of the refrigerator, where they connect with upright 
tabes or pipes, of haU the size, which stand against the outer wall, into 
which the air of the i-efrigerator is drawn by the suction of the fan, and 
driven into the middle of the ice-chamber through a large flue made of 
matched boards, where it circulates through the ice and is drawn down 
and passed back into the refrigerator through an open space about three 
inches wide left at the bottom of the ice. The fan makes about eight 
handred revolutions per minute, and is kept going constantly. These fans 
are large or small, according to the capacity of the meat-chambers. In this 
way a constant circulation of cold air is kept up during the entire voyage. 
A thermometer, suspended in a tin pipe which reaches from the upper 
deck down into the refrigerator, indicates the temperature, which is kept 
M near 3S<^ as possible. A cap is kept over the top of the pipe to pre- 
vent the e8cai)e of the cold air from the meat-chamber. A more rapid 
circnlation of air, which can be made by increasing the speed of the 
fan, will lower the temperature. The steam to run the fan-engine is 
anpplied from the steamer's boiler. 

As soon as the meat is received and put into the refrigerator it is 
dosed, not to be opened until the steamer is ready to discharge her 
cargo on the other side of the Atlantic. The quarters of beef are sus- 
pended on liooks and also laid on the floor. When hogs are shipped 
they also lie on the floor, and the meat, being packed closely', does not 
move about when the steamer rolls at sea. If the supply of ice should 
ran too low, it can be added to from the stock kept on all steamers. 
UHaally, however, more or less ice remains in the ice-chamber, and is 
sold at the port of destination. The meat is generally loaded at night, 
on account of the cooler temperature and the less liability of delays in 
getting the trucks onto the docks and alongside of the steamers. 

Only the best and heaviest beeves are selected to be sent to Europe. 
To be the most profitable, they should weigh when dressed not less than 
800 pounds, although lighter ones are sent on account of the scarcity of 
Arst-class animals. 

Mr. Eastman prepares bis meat for shipment at the slaughter-houses 
at West Fifty ninth street, New York, and at the stock-yards of the 
New York Central and Hudson Iliver Railroad, where large refrigera- 
tors have been constructed by him on the same principle as those on the 
steamers. The refrigerators, called at the slaughter-houses "chilling- 
rooms,'' are situated just in the rear of the platforms where the cattle are 
killed and dressed, and are so constructed that the sides of beef can be 
run into them on cars attached to the timbers overhead. The sides of 
beef are 8usi)ended to the cars, hanging by the gambrel-joint, aiid as 
soon as dressed are conveyed into the chilling rooms and transferred to 
the hooks overhead. These rooms are kept shut except when oi>ened 
to let in the meat, and tiu n they are closed as soon as possible. In this 
way handling the meat is avoided, and the animal beat is expelled as 
Boon as iwssible, which is considered very important in preparing meat 
forlongshipments. Tbemeat soon becomes hard and firm. EacbquartiT 
is inclosed in coarse canvas, before being removed from the chilling- 
rooms, to keep it clean and prevent wearing or rubbing in handling and 
while being transported. In no case is the meat allowed to freeze, but 
the aim is to keep it as near the same degree of temperature as possi« 
ble. 



316 REPORT OF THE COMHISSIONEB OF AORICUI^TDBE. 

The meat remains in the chilling-rooms until the steamer is reajfti 
receive it, and then it is carefnlly conveyed on tracks with sp: 
as to avoid mussing. Mr. Eastman has never lost a single qnai 
spoiling, and says that his beef is in better order to ship to the i 
markets after it lands and keeps better than beef fresh-killed oi 
spot. He says that he shipped several hundred quarters last i 
when the thermometer stood at lOCP, and not a pound was taincens 
spoiled. It was taken from the chilling-room at night and : 
transferred into the refrigerators on the steamers, and on the o a 
of the Atlantic was sent forward under a very trying temperaturei 
thinks that the cold atmosphere effectually closes the pores or i 
surface of the meat, so that it is not as susceptible to the eflEiBcts oi 
and taint as freshly-killed meat, while at the same time it lookc 
and bright as the newly killed, and does not lose anything in 
This beef sells in the foreign markets at 7 to 8 pence per pound, 
pronounced just as good as the home fed, which sells at 10 to lis 
per pound. The American beef is lighter, and this is really the g 
and possibly the only difference. If the American farmer will ft 
cattle more, thereby biinging them to a higher conditioni and 
the beef better and more weighty, he may reasonably expect 
if not quite, the same price for his beef in the English market wfa 
home-produced brings. But the light and thin beeves, which ma iivi 
large proportion of the supply sent to the seaboard, will not c 
with the stall-fed short-horns and other improved breeds of thel 
and Scotch graziers. 

The cost to ]Mr. Eastman is about $26 per head, in gold, for pre 
freight, and cost in transit, including commissions on the other 
The averaged price realized is about $90, gold. Mr. Ei ii 

engaged in constructing three additional large refrigerators 
rooms at West Fifty-ninth street, and will enlarge his ope u 
ingly. At the present time, on an average, fifteen hundi:txi % uc 
week are shipped from New York. 

While Mr. Eastman may be properly considered the pioneer in 
enterprise, being the first to establish a paying trade in fresh-n 
portation, the fact should be recorded that Mr. John J. Batey 
York, made several experiments in this direction. He tells the i 
this experimental operation as follows : 

On the 11th February, ISTf), I f*bipped by the steamer BaltiCj in re^i^en tii 
qaiirtera of beef, twelve Hhcon, mid hIx hogs. The managers of thewliito •— 

tnought so little of the enterprise that they refused me the nse of steam tv*«> 
fan-blower. Tlie iiieac readied Liverpool in good condition by tbo nse of haod-pi^ 
to operate the fan. On the (7ih of June following I shipped on the steamer WiiMi 
ten eurcasses of beef, thirty sheep, and twelve hogs, the meat roochiug Llveipoi- 
good eonditiou. On the 10th of August following I shipped on the steamer Bnti 
twenty careasses beef and one hundred and forty sheep in refrigerator. TIm 
arrived in Liverpool in good condition. Used steam. lu October followi . «. «• 

Eastman made the next and all succeeding shipments. 

Gillett and Sherman, another large shipping firm in New Toikf 

slaughter and prepare their beef at the New Jersey stodk-yaidii 

ocated at Ilarsiums Cove, in connection with the Pennsylvania Gentnl 

ind Erie Eailroads. They are sending from one hundred to three hundni 

attle per week, and ship on three steamers of the Inman liney twoof tbe 

unard line, with one steamer on the National. This firm began in Angnrti 
1875, with a shipment of seventy-one cattle. They have sent about thrtB 
thousand five hundred altogether, and estimate the cost of shipment and 
mle to be $23, gold, and the average sale per head to be $90, gold. Tbrit 
argest refrigerator is in the City of Chester, (Inman line,) and win lutf 
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ihree hundred cattle. They send the best cattle they can buy, none less 
dlian seven hundred and fifty pounds' weight, if possible to get them. 
Cheir last shipment, February 1, averaged 850 pounds dressed weight. 
Dheir principal market is London. 
Messrs. Gillett and Sherman ship under the patent of Dr. J. J. Cravens, 
lich is a process for radiating cold air and preserving fresh meat. A 
rigerator-chamber is constructed between decks by making double 
\a of planks and lining the inside of both of the plank walls with pat- 
b roofing-paper, and so placing the plank that where they join the craclcs 
11 not be opposite each other. The doors are made in the same way, 
the whole room, fitted in this manner, is made as air-tight as possible. 
: ivanized-iron pipes, 2J inches in diameter, connected together, are 
ed one above the other, reaching from the ceiling to the floor, I'i in 
u and extend around the walls and through the middle of the room, 
ough which brine is forced by a Knowles bilge-pump located outside 
the apartment. The pump runs on an average of eighty strokes a 
aute. The brine is pumped into the top pipe and runs by its own 
avily and the pressure of the pump down through all of the pipes, and 
returned into the reservoir from whence it came. The reservoir is a 
water-tight compartment situated alongside of the refrigerator, and is 
SUed with ice and salt, at the rate of twenty sacks, four bnshels to a sack, 
of Liverpool salt and forty tons of ice. This amount of ice and salt is 
Bufficient for preserving the carcasses of one hundred cattle for 13 days, 
which is longer than the time usually required for transportation from 
Ajnerica to England. It is calculated that the pipes will radiate a cold 
temperature for 18 feet, sufficient to keep the meat, and for any space 
yond 18 feet another set or tier of pipes must be had. A waste-pipe 
the top of the reservoir allows any excess of brine to escape. The 
I ne is pumped from the bottom of the reservoir and returned to it from 
tne refrigerator at the top, so that a constant circulation is going on and 
the extremes of cold are brought into use. The ice and salt are put into 
the reservoir a couple of days before the steamer sails, and before the 
meat is placed into the refrigerator the pump is set going to cool the 
room and have it ready for the meat. Water is put into the reservoir 
bo create a brine, if it is necessary to do so before the ice may melt suf- 
ficiently to cool the pipes. When the meat is put in and hung up on the 
hooks overhead — as, under this system, it is never laid On the floor — 
the refrigeratar is closed tight, and the pump kept going constantly 
daring the voyage. The shipper is obliged to have a man in attendance 
to regelate the pump and watch the temperature, which is kept between 
350 and 40O — as near 30^ as possible. Greater cold is produced by a 
more rapid pumping of the brine through the pipes. The steam is sup- 
plied by the steamer. A screen is placed over the mouth of the feed- 
pipe to prevent the pump getting choked. A thermometer is placed 
near the pipes, and one at some distance off, to note the degree of tem- 
perature. These are seen through a glass plate placed in the wall. After 
the refrigerators have been shut a few hours a rapid condensation takes 
place, and the pipes are covered over by coating of ice, and the atmos- 
phere is thereby rendered dry. If the temperature runs up to 4(P, it must 
be reduced rapidly, or the meat will spoil. It costs $2,000 to fit up a re- 
frigerator under the Oravens patent large enough to hold one hundred 
and fifty cattle. Under the other patents the expense is not so great. 

Messrs. Gillett & Sherman have an extensive cooling-room at the 
Blaughter-house connected with the New Jersey stock-yards, which is 
fitted up with an ice-reservoir and pipes the same as on board of the 
steamer. This room is used for storing the meat before shipmenti but 
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these gentlemen do not think that any artificial cooling is nee 
ill winter, neither do the other shippers who prepare their meatab 
.v<ard8. Allot' the quarters are bagged; that is, sewed apin i 
Messrs. Gillett & Sherman send from forty to sixty sheep with 
meut of beef, but no iiogs, as they are so unsalable in the £Dgliso Xi 
Englislinieu not having learned to eat fresh pork snfBoiently tou i 
demand beyoud the iiome produoiion. i^^orty cubic feet of fl 
estimated to hold a ton, according to ship-measuremeutf and the si 
of fresh meat are charged, according to this rating, 30 shillings, h 
mouey, per ton. Shippers in all cases have to be at the exp su 
ting up the refrigerators, and have to furnish the engine, pum 
fans, as well as the ice required. 

Under the i^ate system no extra man is required to go with 
ments. Shippers are required to pay for the space oceapied by the 
erators and icechambers on the outward passage, whether used by 
or not. Ou the return voyage they are usually filled with fine] 
being a secure place for such freight. 

Though Gillett and Sherman are iuteoding to increase the ni 
of refrigerators, and are now negotiating with the National lineloi 
purpose, Mr. Gillett is of the o)>iuiou that tho future does not Iook 
promising for success as he wishes it might. The English market ii 
ceedingly sensitive and changeable, and in London the prioea of 
have been known to vary a penny in one hour, and two pence in t\ 
four hours. They have been obliged to sell us low as four 
pound, but their average sales have been about six pence, »& i 
price it would pay to ship. 

In mutton we can successfully compete with tho English d 
graziers, as the quality is equal to theirs, although not so wu 

so thick on the rib; and if our beef was as carefully fattens i 

challenge competition, and there would be no doubt of the lan 
cess of the trade. 

Samuels and Company ship from New York on two steame 
National line, directly to Loudon, whenever their steamers g^ 
Each one is fitted up with a meat-chamber large enough to hold on' 
dred cattle. They use the Smith process, which is similar to that of 

Daniel Tott'ey and Company also ship on three other steai u 
National line, whenever these vessels sail from America. The 
tors on these three ships are each calculated for one hundred < 
this is the nunil)er they send forward. They use the Banta p 
which is also similar to that of I3ate. They send lighter beef t 
others, the carcasses not averaging more than 600 pounds. They lu 
contemplate, with the present outlook, any increase in their trade. 

Martin, Fuller an<l Company and Messrs. Morris and AUerton 
from Philadelphia, using the Cravens patent. These two firms U 
ship five hundred cattle per week. They have all the necessarj uoiu 
of chilling-roonis and other appliances under these patents which ai6 
quired to make their business a success. Live cattle are sent from PI 
delphia, but not in any considerable numbers. They have also 
shipped from New York in small quantities, but the space requii 
too great for any extensive trade. From Portland, MainCi aboiu 
lundred cattle are shipped weekly by Wells and Company. 

When greenbacks get to be at par with gold the margin of profit will be 
^^ reduced that, in the opinion of shippers, it can only be maintaiiied 
yj a reduction in home cost and a better quality of meat, so as to oom* 
)ete more successfully with the foreign beefl It is not probable that tb6 
rv^at of transportation of cuttle from the West to the aeaboacdi and aln 
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ross the Atlantic, can be mnch redaced. A more systematic and 
\, >rongh manner of feeding must be inaugurated to cheapen the pro- 
tiou. An increase of production Mill not meet the requirements of 
;iie case unless such increase is improved in quality much beyond the 
iverago rate now sent to market. Stall-feeding must take the place of 
,ho wasteful and careless fattening in the pastures and corn-fields as is 
low generally practiced. Let the vast areas of pasture iu the border 
States and Territories be employed for breeding and feeding the cattle 
mtil they are two years old, and then let them be sent forward to the older 

stious to be fed a year on corn and rounded up to the proportions of 

) foreign demand. 

Jhe following extract from the London Mark Lane Express of Jauu- 
r 15 will be of interest here : 

The excitement apon the subject of the importation of meat from America increases 
M the news of large freights received oircalates through the country, losing nothing, 
we mu;;' depend, in its course. There is no doubt that the large supplies recently sent 
to London and Liverpool have had a considerable effect upon the trade of those im- 
portant meat-markets, although up to the present, prices in the country have not been 
ftppreciably affecte<l. Tlie present supplies of American meat, if spread anything evenly 
over the country, would bo absorbed without producing any noticeable eifect upon the 
demand of home-prodaced moat. But the supplies are not, nor are they ever likely to 
be, evenly spread over the country. Indeed, in hot weather, unless the cold-air proc- 
ess is kept up after disembarkation and during transit by rail, the foreign meat cannot be 
leot far into the inland districts. What, however, will amount to the same thin^ will 
be this, that the price of meat being lower in London and other large ports than in the 
oonntry markets, less homo-grown meat will be sent to the former, and the supply, and 
therefore the prices, will be again equalized. Then, as we have remarked, if the 
imerioan supply is not larger than it is now, its effect upon the price of meat wiU be 

initeeimal. But there are those who teU us that the trade is only in its infancy, and 
■o we know but little of the resources of America for meat-producing, we cannot dis- 
iTOTe the prediction. Only last week one large importer stated that he had a thou- 
1 carcasses of beef, and as many of both mutton and pork as well, on the sea be- 
•T^en New York and Liverpool. Such little recitals as that are calculated to cause 
ilitfm ; but until we know more about American resources it wiU be foolish to gladden 
the hearts of consumers and cause producers to tremble with visions of cheap meat. 
[t has not yet been proved that America can keep up her present shipments of meat of 
Bne quality, and it would not pay to send any other ; still less that she can increase 
febe supply. Nor has it yet been shown that American farmers can rear and fatten bul- 
looks to send to England and sell with a protit at six pence a pound. We could not do 
It here with land rent free. 

A new impulse has been given to the business by the inereased facili- 
ties for handling meat on its arrival in England. An immense refriger 
ator, covering an area of nearly an acre, with numerous apartments, 
each of whicli contains a cooling apparatus like that in use on the 
steamers, has been built and is used for storing the meat and obviating 
the necessity of immediate distribution and compulsory sale at any 
>rice that could be obtained at the moment. 

The following official figures show the increase of this trade in eighteen 

>Dths : 
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5(aimatl of Ihc guaiif itif and vaUt of frith Utf txporttd firom 1k« UmUti Stain t* IM 
Jlrifotn during the tigkieen month* «»dtd Marek 31, 1B77, /urniihed bg Dr. TatK§,Oii 
of the Treatury Bureau of SUUiitia. 

[Frep««d br ths Bonvn of SUtUtiea.] 
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EINDERPEST. 



[The Secretary of the Treasary having sabmitted to the Department 
of Agricaltore the qnestion. Whether the disease of rinderpest coald be 
transmitted to this country through the medium of dry or salted hides f 
the response was the following opinion by Prof. James Law, of Cornell 
University.] 

In answer to the question submitted to me, I would reply that while 
perfectly fresh hides, like all other products of the victims of the 
rinderpest, are capable of communicating the disease, no authentio 
instance can be adduced of its ^conveyance by dried (hard) or salted 
hides. On the contrary, a number of experiments, instituted with the 
olgect of trying this question, has established that dry or salted rinder- 

KBt hides are harmless. These experiments have been conducted in 
th east and west of Europe with similar negative results. Dr. 
Bawitsch made ^^ many experiments with dried hides, and with skins 
which had been hung up in the open air and exposed during 
twenty-four hours. These skins never infected a single animal. On the 
same cattle were afterward laid fresh hides, or they were inoculated 
with fresh virus, and they died. Professor BraueU also experimented 
largely by inoculating cattle with dried skins and dried hair, but when 
these articles were inoculated more than forty-eight hours after their 
removal from the animal furnishing them no case of infection resulted. 
These experiments were conducted in the Bussian steppes. In the 
north of Europe, Weith, Lorinzer, and Spinola have found the hides 
iiifecting on the eighth day after removal from the body. Ko doubt the 
cold, perhaps even the freezing, of the elements prevented their decom- 
position. But the disease has nowhere been even plausibly traced to 
dry or salted hides. 

Contrary to what is true of most animal poisons, that of rinderpest 
is very easily destroyed, and it seems probable that the chemical 
changes occurring in skins rolled up in balls or hung up so as to be freely 
exposed to the air are quite sufficient fjo destroy the contagion. As an 
instance of its rapid extinction I may note that at the experimental 
stables at Albert Veterinary College, London, in 1866, sick and healthy 
animals were kept in adjacent stables, under one roof, and looked after 
by the same attendant, who thrice a day supplied the wants of the 
healthy and those of the diseased. On no occasion did he return to the 
healthy for several hours after visiting the sick, and in this interval the 
virus about his clothes must have been decomposed, as this state of 
things lasted several weeks without any harm coming to the sound cattle. 
Finally Professor G^rlach, of Hanover, visited the sick animals, and 
went straight &om them into the stable of sound stock, with the result 
that two days thereafter two of those showed signs of rinderpest, and 
the stable was permanently infected. 

In view of such facts as the above, most European nations permit the 
free traffic in dry and salted hides, and we may do so with equal safety. 
Even if they came more in contact with cattle than they do after the 
21 A 381 
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importation, the facts would not warrant ns in stopping the trade. ( 
it must be carefally guarded against abuse, as ftozen hides, or tl 
that have been stripped from the victims on board ship and hm 
salted to qualify for admission, may introduce the disease, and 
matization of such a poison in the continent is far more to be ui 
than any temporary loss, however great. Fresh and frozen hides 
be rigidly excluded. 

The distinction made by Mr. Thompson between the hides of u 
and grown cattle cannot be supported, as rinderpest, like other * 
gious diseases, proves congenital; but calves' hides, like others, may w 
sidmitted when thoroughly dried or salted. 

It must not be inferred that the contagion of rinderpest is 
destroyed by drying. On the contrary, it has often been conve: i 
distances in dried fibrous material — ^notably in hay and r* i 

case the exclusion of the air is probably the cause of i un 
An importation of the malady into the north of Scotlana, : cue 
of the last century, was made through the medinm of Datca fa . 

Hon. D. Christie is in error in saying thB,tpig8 are sasoeptibie 
disease. In one instance only, at the Jardin des Plantes, was i 
at all related to the pig (the peccary) affected; while, on the ot 
in all the countries of Europe pigs have mingled continoally i 
diseased cattle during each epizootic of rinderpest without a s 
of infection of the species. 

While the restriction placed upon cattle should be ex te 

rnminants, horses and pigs ought to be admitted without qaw 
with the simple precaution of sponging the one with a weak n 
chloride of lime or carbolic acid. Any fodder or litter c« 
them from infected countries should be burned, and all eio ug 
in trunks or boxes should be fumigated with sulphur » 

to a temperature of 140^ Fahr. 

I feel c<alled upon to add that, in my opinion, the clause proi 
the admission of blooded stock on a consular certificate most ] 
whole order a dead-letter. What but blooded stock is imp i im 
United States from Europe t And how is a consular cert 
tect us a;;aiust a disccise that may be contracted on the iu 
at the time of shipping? We have already imported ap; i 
187(^ exactly in this way : Two fine short-horn cows, taken ib 
herd and in every way worthy a certificate of health when th^ 
coutnict(*d the seeds of the disease at the shipping-port of fiv 
passed through it on the Atlantic, were landed at Quebec^ and n 
the inlbction to the herd of their owner, whence it spread thz 
Canada and over the Northern States. Now, this affection has a 
period of latency than rinderpest, and was, thereforOi h 
escape detection. Having, then, already im]>orted aptho le^ \ 
blooded stock taken from healthy herds iu England, what goa: 
we that we shall be saved from a similar introduction of ri lei 

To sum up, I would advise the following : 

1. That all ruminating animals, of whatever breed, be sulnee ^ 
amination by an expert, to a quarantine of four days, and to a 
fection of their surfaces with a weak solution of chloride of lime or 
»olic acid. 

'^ That horses and swine be admitted, without quarantinei 
^tLius have been disinfected as above ; and 

3. That all thoroughly-dried hides, and such as have been si 
i^nrope before shiping, be admitted without any restriction. 



RECENT INVENTIONS FOE INSECT DESTRUCTION. 



Bt Daniel Breed, Wahiiia'GTOn, D. C> 



There are few crops cnltivated in any part of tfao country tbat are 
not at some period of their growth liable to iojaiy from some form 
of insect life. Some of oar agricaltnral districte have, within a few 
years past, been signally visited, and in some sections estenaive crops 
have been wholly destroyed. Kausas, Colorado, and adjoining States 
have Buffered severely, even to snob an extent as to call for legislative 
action both from the State and General Oovemments. 

Many of the older States have, in view of the gradual eocroachment 
of predatory insects, by legislative enaotments endeavored to check 
the evil by making it a pentU offense to destroy ioseotiveroas birds, and 
there is little donbt that snch laws have resulted in much benefit, 
especially to coltivators of frnit. 

Some crops appear to be more exposed to the depredations of insects 
than others, the protection of which has cidled into action the inventive 
genioa of man, and patent rights have been sought for the construction 
and use of machines and instrumentalities designed for that purpose. 

Among the most exposed may be named the cotton, potato, wheat, and 
other small grain and grass crops. A machine or device tbat will afford 
protection to one class of plants may not to another. For example, the 
oottOQ-plant ia preyed npon by the army-worm, larva of a night-flying 
moth, {Leucania unipuncta,) and the cotton-worm, larva of au olive-brown 
moth called Aletia argyllacea. From the well- 
known nocturnal habits of these moths, and the 
certainty of their being destroyed by a light, a 
efaeap and effective mode of destroying them, 
ibowQ in the annexed figure, has been adopted. 
It oonaists of a pan of viscid matter placed upon 
a stake, which is set in the field of cotton at 
soitable distances. A block of wood ia placed S 
ia the center of the pan, npon which is placed * 
a lighted glass lantern. The moths, being 
attracted by the light, dash against it and fall 
Into the pan, and are thns destroyed before 
depositing their eggs npon the tender leaves of 
lite growing plane 

The army-worm is arrested in its migrations 
by plowing a deep furrow around the field, and 
making it smooth by drawing a smooth log of 
wood along the furrow. The worms fall into 
this, and are unable to ascend the ateep aides. 
A safe and novel method for killing the worms 
has recently been invented. It ia shown in Fig. i. 

Figure 2. It consists of a ^eet-iron furnace, having the form of a half 




isit^ 
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cylinder, tapered at the ends, in which a fire la bnilt, and ti 
furnace, beiDg drawn along the farrow, destroyB the vorms. rn 
to this invention it waa cnstomary to strew dry stav along tbe 
and set fire to it, hat this was often attended with danger. This i 
iron boat can ho ased withoat danger, and at the same time it mt 
keep the inside of the farrow in a smooth and firm condition. 
Fig.S. 




The potato-plant has lur many years Deen exposed to t ' ( 
tions of an insect commonly known as tbe potato-fly, (<7antti a 
now generally known under the name of L0ta vittata. Varioiu 
treatment have been adopted for its extermination, lat y > 
enemy has appeared, known as tbe Colorado beetle, [Dorjiphv, 
neata,) which is more destmctive than the former. 

The nnasual ravages of these, especially ttie latter, hare 
spirit of inquiry as to an appropriate remedy, and a namber n 
inventions have resulted from such investigation. AmoDgtiit9ae,w 
one for sifting Paris green (arsenite of copper) npon the growing i 

Tiew of which is shown in hgnre 3. Bat it has been seriously a 

whether the use of a d ly f 
npon food-prodaoing p lis li ■ 
tiflable proceeding. In it ; 
Bible that the pores of p 
treated will abmrb i ox 

sonoaa elements, thus zv 
prodact unfit for the huiDi 
achf It is, on the one hand,' 
that in those sections of the t 
F<K- 3. where Paris green has beoi 

no evil has. resulted from its use. On the other hand, some i 
informed physicians claim that gastric diseases are more v 
where it is freely used than in adjoining sections where it la t 
It is undoubtedly trno that destruction by mechanical means w 
method. 

Among the mechanical devices tUcro are two that seem to he < 
feasible. The one shown in figure 4 may he described as follows: . 
rear end of the machine is mooatedot 
two wheels. A trough, with a nn 
like bow, containiag some adhesive i 
tor, is suspended upon each side of 
row. A vibratiog arm or beam, r 
^ ing whisps or brushes, is adjnstsbij 
!: pcnded from the frame, and as the i • 
chine is pushed along astride the nnr J 
plants tlie insects are shaken into thB 
t troughs, from which they are onable to 
f escape. 

Another machine, constraoted opoa 
the sane general principle, instead of 
<aving a trough, with adhesive matter, to entrap tbe iiiaeet%-il JMH 
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Tided witb a pair of crnebiDg-rollers, as ahovu in flgore 5, between 
vhich the insects are crnsiied. The ma- 
diine is supported upon two wheels, one in 
the rear of the other. The body is hopper- 
shaped, with a pair of cmshing-rollers at B 
the bottom. On each side there are re- ^ 
voIviDg-wings, which sweep the insects 
Into tfae hopper, and in addition to these d 
t "e are two gathering-fingers, which '^ 

ipport the Tines dnring tfae passage of 
kue machine. Fig- s. 

" The destmctive insects, popularly known in this conntry by the name 
of grasshoppers, but which in oar version of the Bible and other works 
Id the Bnglish language are called locnstB, bare, from a period of very 
bigh antiqaity, attracted the attention of mankind by their lamentable 
rages. It shonid be here remarked that in America the name of locast 
rery improperly given to the Cicada ofthe ancients, or the harvest-fly 
English writers." — Harris, In what may be here presented, tfae terms 
-iocnst" and *' grasshopper" may be taken to mean one and the same 
Ensect, of which tfaere are a number of species, all of wfaicfa belong to the 
coder Orthcptera. From accoants we have in the Bible, and the relation 
of modem travelers in the East, we learn that this insect has again and 
again proved a terrible sconrge to tfae inhabitants of that quarter. Al- 
tbongh the ravages of locusts in America have not been so destructive as 
in the eastern continent, yet they have been sufftciently formidable to at- 
tract attention, and not unfirequently have laid waste considerable tracts 
of country, and thus have occasioned no little loss to the cultiva- 
tors of the soil. More than a hundred y6ais ago different parts of 
New England Buffered severely from the ravages of locusts. It ia 
ed in Williamson's History of Maine that in 1743 and 1756 they cov- 
e the whole country and -threatened to devour every green thing. 
Inuued, BO great was the alarm they occasioned among the people, that 
days of fasting and prayer were appointed on account of the threatened 
i;alamity. 

Colorado. Kansas, Minnesota, and other Korthwcstcrn States and 
rerritoriea have, of late years, suffered severely from this locust- 
jcourge. A convention of governors has been held to devise ways and 
neans to stay their destructive ravages, and a commission has been 
jteated by Congress to investigate the subject, and, if possible, to 
levise meana of relief. 



PROGRESS OF INDUSTRIAL EDUCATION. 



In thirty-six States there are now thirty-nine colleges which ! 
received the congressional laud-grant of July 2, 1862. There i i 
branch institutions in Georgia and Missouri. The Agricaltnrai 
Mechanical College of Texas has beeu opened during the year. Au 
colleges are now in operation, except that of Florida, which is e: 
to be opened early in 1877. The professors and assistants in 1 
leges during the year numbered 473, and the students, 4,211. 
are eleven States which have not sold all the scrip or land granteu 
Congress: Illinois, Iowa, Kansas; Michigan, Minnesota, Missoori, 
braska, iTevada, New York, Oregon, and Wisconsin. They ve 
during the year 51,405 acres, at an average price of $4.41 per i t 
1,^^,505 remain unsold. The largest average price obtained 
any State was $8.38, by Michigan, and the smallest, $2.20, by xowa. 
annual interest received by the agricultural and mechanii oolle 
the several States from the proceeds of all the lands ui 
amounts this year to $525,745. Thirty-four of the colleges iiavc 
which contain, in the aggregate, 15,418 acres, and their estimateu 
is $1,321,092. Statistics more in detail may be found in the taUes ki 
close of this article. 

It will be seen that in some of the colleges of which a report m 
the folowing pages, the number of students pursuing agrioaltu ur 
chanical studies is m uch smaller in proportiQju to the number in at 
than in others. This may be owing to several causes. In ! 
the colleges have been recently established, and have not y i 
brougnt into practical working order ; in others the students ^ \ IN 
prepared when they entered, in consequence of the low s i 
education in the surrounding country, and in others indacei m 
greater to enter upon other courses of study which seemed ui |i 
more immediate profit ; but these embarrassments are gradually 
ing less, and when agriculture and the mechanic arts require h 
fications for their practice and become more remunerativei u r 
no doubt, entirely disappear. Some of the colleges have al 
taiued a high standard of excellence, considering the time tuoi 
been in operation and the fact that they have largely to edn 
own educators. A large number of students graduate at theso %x 
every year, and enter upon practical farming and the mechanic a^ 
)ecome professors in industrial institutions of our own or other coant 

ALABAMA. 

Agricultural and Mechanical College of Alabama^ at Auburn ; Bev*. 
L'ichenorj D. D., president, — "Our college,'' says the president, ** is 6 
ncreasing in popularity. The people of the 'State are beginu 
understand our aims and to appreciate our efforts." During tht, 
.^'rench and German books, plates, and models, and various kinds o^ 
oaratus have been imported for reference and illustration of the i 
"Qt branches taught. 



if 
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ollege-farm coutains 100 acres, and is valued at $2,000. Tlie 
latnially poor, but by skillful cultivatiou and mauuring it has 
iatly improved. Crops of corn, wheat, oats, cotton, grasses, and 
:ariety of vegetables have been cultivated during the year. Not- 
iding the season was very unfavorable, in consequence of severe 
, corn yielded 50 bushels, wheat 18J bushels, and cotton 400 
per acre. The great success attending the efforts to improve 
lity of the college-farm has excited much interest among the 
ring farmers, and led to a general improvement of the agricult- 
:he surrounding country. Similar success has attended the 
f the superintendent of the experimental farm, called the Ex- 
tal Station, near Courtland, in the valley of the Tennessee 
eferred to in our report for 1875. The superintendent says: 
asses are splendid, far exceeding my most sanguine hopes, and 
It of the drought unscathed, except timothy, which is not BO 
ig. They are the admiration of all who see them, and demon- 
lat ours is a grass-growing country. 

)llego buildinjr, rc^presented in the accompanying engraving, is 
ick edilice, li) feet long, GO wide, and three stories high abavc 
^ment, and is said to be the best-constructed building in the 
In the basement there are seven rooms, and twenty-six in the 
ibove. They consist of lecture, recitation, professors' laboratory, 
library-, drawing, reading, assembly, and ordnance rooms, and 
isium. They are well finished aifd airy, those of the basement 
' feet high, of the first and second stories 17, and of the third 13, 
1 of the towers is 85. The sum of $1,400 has been expended 
he year for improvements of various kinds and repairs on the 
;s. The annual interest derived from the proceeds of the con- 
al land-scrip 'is nominally $20,280, but in consequence of the 
led State certificates in which it is paid the college actus^y 
, on an average, only about $16,224. 

§sors during the collegiate year, 6 ; assistants, 2 ; students, 104j 
J agricultural or mechanical studies, 80. 

ARKANSAS. 

isas Industrial University^ at Fayetteville ; X,P, Gates, A.M. jpresi- 
he annual interest derived from the proceeds of the congressional 
mt now amounts to $10,400. The experimental farm contains 
js, and is valued at $12,000. Experiments have been made 
ng the qualities and adaptability of Tappahannock wheat, 
) oats, and clover. Ten acres seeded to clover, which has 
Qsidered a very doubtful crop in Arkansas, have yielded very 
and indications are that it will succeed well in that climate on 
)erly prepared. All the labor on the farm has been performed 
indents at prices varying from 5 to 10 cents per hour, according 
efiiciency or skill. 

ssors in the university, 9; assistants, 3; students, 270 ; students 
^ricultural course, 25 ; in the mechanical, 20. The professors give 
ion in common in the university and the agricultural and me- 
I department. 

CALIFORNIA. 

rsity of California — Colleges of Agriculture and MeclianicSj at 
f; John Le Conte, M. 2>., president. — The course of study in the 
of agriculture has been so changed daring the year as to iiiclade 
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three instead of two years in the undergraduate conrsei gene 
economic botany being taught in the sophomore instead of the 
year. Students are not only enrolled in separate colleges, but in 
college they may enter on regular or special courses. The special c 
are adapted to those who desire to acquire proficiency in a single b 
or who are unable to remain long enough to pursue a fall course. 
cialista arc also received into post-graduate courses in chemistry and 
necring, and such other specialties as may be provided by the i 
thediflerent departments. An opportunity is thus oflfered to anj 
who may feel himself deficient in a branch of study which he J 
sued in the regular course to acquire such additional informati 
may desire. 

The annual interest derived from the proceeds of the cong 
land-grant, is now $45,000. The college-farm contains 200 ais 
valued at 8200,000. This includes the whole domain at '. 
40 acres of which have been under cultivation with ex 
crops. It is the design of the university to develop this % 
for the purpose of illustrating the capabilities of the State tan 
cultures, as forests, fruits, field-crops, &c. It will, th^refo: w 
station where new plants and processes will be tested and t 
made known to the public. Experiments have been made on tui 
of diiferent depths of plowing and on five kinds of fertilizers in 
dnction of wheat and oats. In the laboratory, investigations i 
conducted in the analyses of soils, subsoils, fertilizers, wate and 
purification, grape sirups, seeds of the Bhamnus Calijfbmu f m 
as a substitute for coffee, and of commercial products for econi 
The garden of economic botany has also been improved by g iinc 
uuderdraining. 

Professors in the colleges, 10 ; assistants, 9; students, 60 ; pi 
in all the departments, 12 ; assistants, 23 ; studentSi 307. 

CONNECTICUT. 

Tale College — Sheffield Scientific School at New Saven; Rev, JVJ 
ter, D, D., LL. D,, president. — The Peabody Museum of Natnral k 
referred to in our last report is now completed, at a cost of $1 
including cases, $175,000. The money was given for this purp 
George Peabody, of London. The plan of the building is so 
that it can be enlarged at any time when more room is neecieu 
out injuring its symmetry or beauty. The basement is devoted tn 
sandstone collections of fossil foot-prints from the Oonnecticut 1 
and to work and store rooms ; the first story, to the mine 
and recitation and lecture rooms ; the second, to geology ; u 
to zoology; the fourth, to archseology and ethnology. A pare at 
collections have already been deposited in their appropriate roo i 
"^systematically arranged. The museum is now open to students 
instruction in mineralogy, zoology, and comparative anatomy wiu 
^iven in this building, and the laboratory of determinative mine 
'as already been moved into it. During the past two years two 
essors have been added to the faculty of the school, William G. 
er. Ph. B., professor of chemistry, and Sidney I. Smith, Ph. B., p 
iov of comparative anatomy. These professorships are both m 
;he gentlemen selected to fill them have prepared themselv b.^ 
a this country and in Germany with special reference to tho 
)ranche8 they are required to teach. 

Tiarge additions have been made to the zoological collectionBy c 
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ig of fishes, insects, and a vast namber of the lower orders of inverte- 
•rates. The geological cabinet has also been increased, by several 

3asand species of interesting vertebrate fossils, collected in different 
•arts of our country. Among the especially interesting additions may 
»e mentioned the skeleton of the celebrated mare Esnea, imported from 
Lrabia, and a series of fifty casts of human and other mammalian 
trains, obtained from the Koyal College of Surgeons, London. In geol- 
•gy, excursions are made for the purpose of examining geological phe- 
lomena and making special collections of rocks and minerals. The 
;oveming board in their report say that the school has always had stn- 
lents pursuing iagricultural sudies, although the number taking the 
egular agricultural course has been small ; that its teachers in agricult- 
ire from the foundation of the school have wielded a powerful infiuence, 

►t only in this Slate, but also throughout the whole country, in matters 
3rtaining to both practical and scientific agriculture, and that the 

istees have constantly endeavored to carry out the intent of the con- 

"essional act of 1862 in every particular. The annual interest derived 
aom the proceeds of the congressional land-grant is $8,100. A dona- 
ion of $1,000 has been made for painting Sheffield Hall, and the work 
W£LB completed during the summer vacation. 

Professors in the scientific school, 10 ; assistants, 15 ; students, 230 ; 
professors in all the departments, 48 ; assistants, 41 ^ students, 1,021. 

DELAWARE. 

Delaware College^ at NewarJc; William H. Pumelly LL.D,y president — 
^o changes have been made in the general management of the college. 
the annual interest derived from the proceeds of the congressional land- 
(crip grant is now $4,980. The professor of agriculture has a farm of 
\0 I res. The students cultivate portions of it for instruction in prac- 
i< L agriculture, while those who perform labor not educational receive 

11 ral compensation, by which they are enabled to pay a part of their 
allege expenses. It is the design of the college to give the students 
{ach a course of thorough instruction in agriculture as will enable them 
lo conduct the operations of the farm intelligently and profitably, and, 

the same time, secure thorough mental discipline by the introduction 

such other studies as constitute a substantial education. The usual 

srops have been cultivated on the farm, among which the sugar-beet 

received special attention by the professor of agriculture, who prom- 

3» a full account of his experiments and their results in a report soon 
bo be published. 

Professors, 5 ; assistants, 3 ; students, 43, 16 of whom were pursuing 
Etgricultural or mechanical studies. 

FLOBIDA. 

Florida State Agricultural College j at Eau Oallie; Mr. William WatJcin 
HicJcs president of the trustees. — ^The college building, referred to in our 
report of last year, has been completed. It is fire-proof, having stone 
[)artitions between the rooms and a tin roof, and is designed principally 
for lecture-rooms. A dormitory, tool-house, and other outbuildings have 
Hso been built during the year. The trustees intend to erect the main 
college edifice and several cottages as soon as the means can be fur- 
dish^. The college has not yet been opened, but it is expected that 
the work of instruction will commence early in the spring of 1877. Pro- 
fessor A. G. Hill has been employed by the tmstees to take charge of 
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the baildings, tbe improvement of the college- grounds, and t 
mental farm. A Une pair of mules and the necessary tools lor i 
work have lleen provided, aud a beginning has been made in deurini 
the farm for planting an orange-groV^e and other tropical fraits. 

The annual iuteretit derived from the proceeds of the coDgr 
land-grant now amounts to $G,0G8, and is paid regularly in gola. . 
college owns 4,000 acres of good land, mostly wild, which is vbIi 
$5,000, and the improvements already made at $2,(>00. Of thii 
2,320 acres, besides several village lots, were given by W. H, 61 
and 1,000 by W. R. Arno. 

An avenue nearly two miles long and various cross-streets a 
the buildings have been opened and are in good condition for 
An avenue has also been opened from Indian liiver to liake V 
ton, a distance of six miles. It passes through the ^1 laoiu 
greatly increases their value. About one hundred lots lu i yi 
plat have been surveyed and will soon be put into the marl for 
All the land, except what is reserved for the college gronnds, i i 
experimental fiirm, will ultimately be sold for the benefit of the %m 
College Place is opi>osite to College Park, and is designed for 
of the main college edifice. The location is high, salubrioos, i 
turesque. 

GEORGIA. 

University of Oeorgiu — Georgia State College of Agrietdture and 
Meclianic Arts^ at Athens; Eev. Henry JET. Tuclcer^ D. 2>., LL. 2>., 
cellor of the university ; L. H. CMrbonnier^ A, AL^ president qftheeoi 
No important changes have been made during the year. A oo 
ble amount of apparatus has been purchased for illustration in i 
history and chemistry. The interest derived from the proceeds 
congressional land-grant is now $17,010, of which $3,000 are i 
the North Georgia Agricultural College, at Dahlonega. T «3u 
farm contains GO acres, and is valued at $1,500, notincludii b 
house on it, which originally cost $24,000. Experiments ucfcv«3 
made on the farm in the culture of cotton, corn, wheat, oats, id 
toes. The prominent agricultural studies with which the stuc 
required to become familiar are agricultural chemistry, physi 
ics, botany, zoology, econonucs, geologj^, and jurisprudence 

It is proposed by the trustees to put in operation, as soon aa 
will permit, a physical laboratory, in which students will have < j\ 
tunity of experimentally verifying the laws of mechanics a ph: 
illustrated in tlie lecture-room ; such as the laws of the mecl 
powers, friction, specific gravity, hydronomics, heat, electricity, i 
magnetism. A large hall, 34 by 50 feet, is used by the stadeoto 
drawing. They are employed in this exercise during a part of 
^•ourse from one to two hours each day. The full course ind 
jrthographic and isometrical projections, development of surfaces, p 
ical perspective, linear, free-hand, and object drawing, bailding 
• cchitectural drawing, masonry drawing, drafting for carpeni 
-nauical drawing^ drawing and shading from solid objects, a; 
'opies, as teeth oi wheels, details of the steam-engine, lathes, drui 
nachines, pumping-machines, and hydraulic-presses. The stad 
>xercised in military tactics three times a week during the year, j 
State legislature, at its last session, granted to tbe university two 
Ired stands of arms, to be used by the students of the State collej 
he academic departments. One hundred stands have air f 
.^eceived. All the students of these departments are reqain 
yni*, in the regular military drills unless excused for satia&Ml r z 
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Professors in the college, 8 ; students, 93 j professors in all tlie de- 
partments, 28 ; assistants, 5 ; students, 512. 

North Qeorgia Agricidtural College, (a department of theuniversity,) at 
Dahlonega; David W. Leicis^ A,M.j j)re8idc7it — The part of the annual 
interest received by this college on the proceeds of the congressional 
land-grant is $3,000. The college-farm contains 25 acres, and is valued 
at $1,000. In consequence of its limited means, and for other reasons, 
the college has not been able to enter upon experiments in practical 
fUnienlture on the farm. Most of the young men in the college are the 

18 of farmers, who have more knowledge of farming than of books, 
as soon as they are sufficiently advanced in the rudimentary branches, 

ey will enter upon a regular course of instruction in agriculture. 

lucation in that part of the State is in a backward conditiou, and the 

»ard of trustees have been making strenuous efforts to raise the 

bndard by establishing common schools in all parts of the surround- 

I country, and educating competent teachers to instruct them. For 
o purpose a normal department has, for some time, been established 

II connection with the college, and no fewer than fifty young men and 
iromen who received their education in this school were engaged as 
teachers during a portion of this year. 

The trustees are now fitting up rooms, which will be free of rent, 
Bxpressly for young men who obligate themselves to teach in the fall 
months. By these facilities, and free tuition, the expenses of living 
have been much diminished, and students, by clubbing together, have, 
In some instances, reduced them to about $6 per month. As soon as 
the students and people are prepared for it, and means can be provided, 
it is proposed by the trustees to establish a school of mines as a depart- 
ment of the college. Dahlonega is located in the midst of the gold- belt 
of Georgia. Gold-mines exist in the immediate vicinity of the college, 
and nearly all the precious metals may be found within a short dis- 
tance from it. In the opinion of Professor Raymond and other geolo- 

sts, no better location for such a school can be found in the United 
states. Many of the young men now in the college have some practi- 
cal knowledge of mines and mining. The college has been in operation 
bar years, and has already had under its instruction nearly one thou- 
I students. Tlie average attendiince has been very high, not being 

irpassed by any other institution in the State. 

Professors, 5 ; students, 245, 30 of whom pursued agricultural or me- 
chanical studies. 

ILLINOIS. 

Illinois Industrial University^ at Urbane; John M, Gregory^ LL, 2>., 
regent — ^The annual interest derived from the proceeds of the congres- 
sional land-grant is now $28,200. None of the land has been sold 
daring the year. Experiments were made on the experimental farm 
with chemical and other fertilizers to ascertain their relative value as 
compared with stable-manures in the different modes of applying the 
latter, and in feeding cattle to test the efi'ect of the quantity of food 
consumed. Investigations have also been made npon the temi>erature 
of the soil in different situations and under different treatment, upon 
the depth of roots of ordinary field-crops, and upon microscopic and in- 
jurious fungi. The experimental farm contains IGO acres, and is valued 
at $16,000. It is used for experiments in testing the different varieties 
and modes of culture in field-crops and in the treatment of soils, about 
60 acres being devoted to this purpose. It is also used for experi- 
ments in horticulture and feeding animals of different ages and develop- 
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ment on varioas kinds of food. There is anoiher fieuin called ' 
farm. It contains 410 acres, and is valued at $40,000. A la 
bam has been provided for it, with fronts north and west, es 
long, and each limb or L is '40 feet wide, being fitted np ynia 
pens, yards, cooking-rooms, steam-boiler for steaming food, 
for grinding, thrashing, and cutting. This farm is i 

especially for breeding and rearing all kinds of valaabif) nu] i 

also used to illustrate practical agriculture and to exhibit 
a model farm. The barn on the experimental fi^rm is ot J 
but is fitted up with great convenience, and supplied wii 
grinding feed, which is run by a large windmill. These 
been very sucessfuUy conducted during the year nnder the uuv 
the head farmer, Mr. Edwin L. Lawrence, both in experiments i 
showing a balance of about $3,500 in their favor. 

The university claims to have made a larger exhibit at the C I 
than any other institution of learning, for which it received m 
Medals were also awarded to it for a cabinet of the woods and m 
of Illinois, which it collected. It also exhibited a collection of < 
varieties of maize, obtained from the whole extent of the o 
region of the ISTorth American Continent. The practical Cus 
are gaining in popularity and efficiency, and the nnmber b 
is increasing. In the machine-shop the odontograph| refen 
year, is now made in quantities for sale to the trade. Three i 
ventions have been patented. A number of compound mioi 
excellent working instruments of new patterns, are now bei u 

Professors in the university, 13; assistants, 14; students, 3&v, 
303 were gentlemen and 83 ladies; professors and assistants e 
giving instruction in agricultural and mechanical studies,. 16; o 
in agriculture and horticulture, 49 ; in ^lechanical stndies, 138. 

INDIANA. 

Purdue University — Indiana Agrictiltural College^ at La Fa/ge^ 
son JE. Whitej LL. D., jpr6Si(?ent.— Judge John PardnCi who u 
$150,000 to the university, died on the 12th of Sejftember, 1876. 
seventy-fourth year of his age. The money was to be paid in 
installments of $15,000 each. At the time of his death six ins 
$90,000, had been paid, and the remainder, $60,000, was vuifi 
secured by him on a valuable tract of real estate situated in 
County. The university has been reorganized during the year, i 
embraces three departments : 1 the university academy; 2 the ou 
general science; 3 special schools of science and technology. G 
cultural and mechanical college is included in the last ' 
which embraces the schools of agriculture and horticulture, uivu 
neeriug, industrial design, physics and mechanics, chemistfy i 
tallurgy, and natural history. 

The buildings of the university now completed and in nse axe ttB 
boarding-house, dormitory, laboratory, boiler and gas honse, mQttHJ 
li^ll? gymnasiuu), farm-house, and barn. The bam has been built duriag 
the year, at a cost of $4,000. It is 42 by GO feet, with stone ba86iMnl» 
and all the improvements of modern construction. The rooms of fliB 
dormitory are now used for recitation-rooms, cabinet, and librvj* 
§L large college building, with suitable rooms for redtatioiiy chim 
library, cabinet, and societies is now in course of constmotion. Ib0 
foundation- walls and basement-story are finished, and it is expected thit 
the building will be completed during 1877. Otner improvementB bM 
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been made on groands, farm, &c., to the amount of $4,239. Also, $3,442 

were paid for apparatus and machinery, and $1,051 for books and peri- 

officalk. The college is well supplied with apparatus for imparting in- 

Btmction in agriculture and the mechanic arts. The farm is large, in 

good condition, and well stocked ; and students in the mechanic arts have 

im opportunity of working a part of each day at the bench, vise, lathe, 

ill, or planer. In the laboratory analyses have been made in various 

Is, indigenous woods, and milk from the farm-cows. A large number 

Di forest and ornamented trees have been set out, two acres planted with 

apes, and four acres with orchard-trees of various kinds. 

The annual interest derived from the proceeds of the congressional 

ad-grant is now $20,314. The college farm contains 159 acres, and 

ralued at $47,700. Experiments have been made in the culture of 

^ ious crops. One hundred and sixty bushels of Fultz wheat were 

i8ed on five and one-third acres, 120 bushels of Alabama wheat on five 

i two-thirds acres, 360 bushels of oats on ten acres, 1,950 bushels of 

c I on thirty acres, 75 tons of hay on forty-five acres, and a large supply 

01 garden vegetables for the .boarding-house during the season and for 

winter use. Five thorough-bred Jersey cattle and several Berkshire, 

Essex, and Poland-China swine have been added to the live stock kept 

on the farm. The lierd of cattle now consists of five short-horns and 

five Jerseys. The five short-horns cost $3,000. 

Professors in the university, 6 ; assistants, 2; students, 120; 16 of 
whom are in the regular university classes, and the remainder, 104, are 
in the preparatory department. Only one student has been pursuing 
a course of agricultural studies, but it is probable that several now in 
die preparatory department will enter upon this course when they are 
properly prepared to do so. 

IOWA. 

Iowa State Agricultural College^ at Ames; A. 8* WiefcA, LL. 2>., presi- 
dent. — It has been a prominent object of the trustees to make this college 
really an agricultural and mechanical institution. Seven-eighths of the 
branches taught have an immediate relation to agriculture and the 
mechanic arts. During the year special courses have been prepared in 
chemistry, botany, veterinary science, geology, physics, and general 
agriculture ] so that any student who desires to do so may become a 
proficient in any one of them. A boiler-house has been erected and a 
new heating apparatus put into the main college building, by which it 
is heated throughout by steam. The buildiug has also been thoroughly 
repaired, at an expense of $15,000. The heating apparatus cost $11,000. 
Seven pure blood short-horns have been purchased for the farm. 

The annual interest derived from the proceeds of the congressional 
land-grant now amounts to $34,822. The number of acres of the grant 
sold during the fiscal year is 5,956, at $2.20 per acre, and the number 
remaining unsold is 175,244. The experimental farm contains 850 acres, 
and is valued at $51,000. Experiments have been made with different 
varieties of grain and corn, and with grasses; also, chemical analyses of 
several of the cereals, as com, oats, rye, and barley, have been made by 
the chemist. Nearly all the heavy work on the farm has been i)ertormed 
by students, largely from the freshman class, who have been paid for 
their labor from 3 to 9 cents per hour. A few seniors, who have special 
capacity for the business, are employed as foremen under the several 
superintendents. At the spring of the year the young men are detailed 
for manual labor, in convenient numbers, to the farm, garden, and work- 
shop ; and the young women are appointed to the diiferent departments 
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of the dining-room and kitchen. No difference is made in 
yoang men and young women for their labor. 

Sixty-nine of the ninety-nine counties of the State sent stad ] 
college. The largest number was from Story Ooanty, in which i 
i8 located, being fifty-six. Several hundred volames have heeo i 
to the library, which now contains 5,000 volumes, among which 
mentioned the Eucyclopsedia Britanuica, Chambers's Encjclo] 
the American Cyclopaedia, Audubon's Birds of America, and me f 
iient works on agriculture, horticulture, and applied science. 

Professors, 7 ; assistants, 8 ; students, 300 ; 62 of whom were in 
agricultural course and 13 in the mechanical. 

KANSAS. 

Kansas State Agrioultural College^ at Manhattan; Bev, John Am a 
so7ij president — During the year a laboratory building, hav 
form of a cross, has been built of stone, at a cost of $8,000. s 
one story, containing a large oflice, lecture-room, balance-ioi 
lour spacious rooms for laboratory work. The professor oh 
William K. Kedzie, says that the building has mo{e il i d 
expectations which had been entertained of it. G t wa i 
proves perfect. The sky-light ventilators maintain tho lur ot iue 
ing-laboratory as fresh as a home parlor. The system of sky-1' 
tilators in the large physical laboratory gives not only admi 
pendicular light for handling apparatus, but, when partiti 
white screens, furnishes an apartment for photograph parp irj 
equaled by few galleries in the State. Also a stone horticmui 
iug has been erected, one story high, with basement, and c 
large lecture-rooms, recitation-rooms, workshop, and celitt " 
these, a small blacksmith-shop, with two forges, has been nn 
college buildings now completed are as follows : The old co! 
ing, three stories, 40 by 60; college building, two stories, 
laboratory building, one story, 109 by 109; hortioultoral ni 
story, 31 by 80 ; mechanical building, two stories, 38 by IQSs ^ a 
smith-shop, 20 by 40 ; all of stone except the latter, which ■■« uf 

The college-farm contains 255 acres, and is valu^ at 9i , 
periments have been made with corn, wheat, rye, oats, po' o 
grasses. In the experiment of potatoes, 250 varieties were 
including nearly all those cultivated in the Eastern States. 1 
succeeded best were the Kansas, Chenery, Bed Jacket, Carpeui -i 
ling. Extra Early White, Great Britain, and Ohio Beauty. Auio 
forage-plants and grasses, alfalfa, timothy, and orchurd-grass »v 
most satisfactory. The result of the experiment with com, 
ing in hills and drills, was 62^ bushels per acre by the fori r 
71 by the latter. An experiment in labor on the farm is ben ui 
caving to each student who desires it the use of a plat of Iuamxm. 
&c., and allowing him to cultivate it as he pleases, under the du 
jH the superintendent, ^nd to have the profit of the crop. This is 
labor, as all the students are required by the regulations of the ooH 
CO devote daily one hour each to educational labor without oompe 
*^^ion. 

The annual interest from the proceeds of the congressional land- 

^ant is $20,491. During the fiscal year 5,604 acres have been soldt H 

^5.83 per acre, and 31,401 acres remain unsold. A paper, called the IB- 

■ustrial, is published weekly by the printing department of the OfdkfB^ 
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ID a neat quarto sheet, at 75 cents per year, postage prepaid. It is de- 
'oted ]iriitcipi)lly to science and college matters. 

I'rofeesors, (i ; aasistauts, 8 ; lecturers, 2 ; students, 303, 186 males and 
.17 tomnles, all puiiiuing a^ricnltural or mecbanioal studies. In addi- 
ion to the rcgnlar six years' course of study, females receive practical 
nstructiun in dress-niakiD^, printing, telegraphy, scroll-sawing, carv- 
■>g) eugrariug, pliotogmpby, and inetraniental tntisic 

KBKTUOKT. 

Kentucky University — Agrioiiltural and Meekanieal College, at Lemng- 

ton; John B. Bovrman, LL, D., regent— "So cb&nges have been made in 

bhe coarse of study, except that the military school has been placed on 

the same basis »s the other schools and made optional. The patronage 

of the college hus been considerably rednced for the last two or three 

' br tfaa necessity of discouraging the attendance of poor young 

State students, who wished to secure their education by their 

— ipensatiou of which no means were available. 

.aiiis 433 acres, and is valued at $130,000. JSxperiments 

e with new varieties of wheat, rye, oats, aud hemp. The 

^, fnmisVied by the Department of Agriculture, proved to 

iety. Valuable collections of plants have been re- 

xtiuiissiouer of Agriculture and the superinteudent 

il <.'i«enhouses at Washington, The anuaal interest 

■uri'^ds of the congressionalland-grant is 49,900. 

tlie college, 1; assistant, 1; students, 9i, all pursuing 

iiiuL'liatiical studies; professors in the aniversity, 24; 

?' tudeutK, 273. 

LOUISIAKA. 

'■^'■m S'"^* ^"'^ Agricultural and Mechanical College, at New Orleans; 
fj{-^»^'-mSi<s, president. — The "board of control " say that the college 
^■•- |w S:: w s i fit' islhc^tory progress during the past year, and that, cou- 
" !":r time it has been ia operation and the limited means at 

^^ ; V iti;iy justly fee! a pride in its present flourishing condi- 

.\-- -cot' rhe summer session six gold medals were bestowed 

m the most deserving students, according to general merit, as indicated 
}y the result of daily markings for scholarship aud deportment. The 
]igbt-sc1iool has been coutinued for the convenience of mechanics and 
>ther stndents, who, in consequence of daily labor at tbelr trades, can- 
lot attend during the day; and such has been its popularity and success, 
±at there are now fifty students in constautatteudance ou its exercises, 
rhe chemical and philosophical apparatus ia quite deficient at present, 
but additions will be made as soou as au appropriation irom the State 
Ban be obtained. 

Tho annual interest derived from the proceeds of the Inud-scrip 
irrant now amounts to $13,734. The part of the fund, amounting to 
^130,800, ])ledged by the State to make good the loss occasioned when 
rhe proceeds of the national endowment were consolidated into uew 
3tat« bonds, has not yet been paid, and no interest is at present derived 
Vom this source. A bill has beou prepared and presented to the legisla- 
ture of the State, which ])rovides for its payment by a siiecial State tax 
if three-fourths of a mill on a dollar. It is expected that the fund will 
)e restored to its original value. The land owned by the college com< 
irises COO acres, a part of whidt will be used as an expeiimentiiu farm, 
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when the college baildiDgs are erected upon it. The land is valoedift 
$40,000. 

Professors, G; students, 209, of whom 115 were pursning agricoltoid 
or meehanical studies. 

MAnTE. 

Maine State College of Agriculture and the Zlechanio Artgj at Or 
Charles F. Allen, D. D., president. — The terms of the college-year ] 
been changed from three to two and the courses of stady revised. : 
course for students not intending to pursue agricaltore is called ' 
course in science and literature." A building, called Society Hall 
been erected by the students for society meetings. A vertioal 
made by Messrs. Eepsold and Sons, of Hamburg, Gtermany, has i 
added to the astronomical apparatus, and 271 volaooes and 161 
phlets given to the library. 

In the laboratory, determinations of the percentage of sugar in ' 
kinds of sugar-beets raised on the farm have been made, and a 
erous analyses of common grasses, clover, and cereals at different 
of their growth, including both roots and foliage. 

Experiments have been conducted on the farm in testing t 
of Professor Stockbridge's fertilizers, the value of different i am 
top-dressing grass-land, the eifect of subsoiling on the wheat 
different methods of sowing wheat and planting potatoes, the a 
tive merits of different breeds of cows for the prodactioa of miu 
butter, and the value of cooked and raw meal and skimmed m 
feeding swine. The farm contains 370 acres, and is valued .at i 
The annual interest from the proceeds of the congressional lane 
is $7,864. 

Professors, 6; assistants, 2 ; students, 115. All the students ponM 
agricultural or mechanical studies. 

MARYLAIO). 

Maryland Agricultural College^ at College Station; WiUiam H. J 
president. — ^The. financial condition of the college has been gn 
proved during the last two years. The total amount received u 
State since September, 1875, is $15,709.50. During the \ 
there have been paid on the old college debt $10,561.46 ; : : 
repairs, $3,916.89 ; and on the farm, $1,138.25. The amouuc i 
unpaid on the debt is $2,215.42 ; due for tuition, $1,436.86; 
present indebtedness of the college only $778.56. 

Experiments have been made on the farm with wheat, rye, l 
garden-seeds, fertilizers, Ootswold sheep, and Berki^ire and < 
hogs. Twenty-one acres have been sown with wheat and grass 
tilized with Missouri boue, British mixture, and Taylor saperpfa 
at the rate of 200 pounds per acre. The boundaiies of each ki ji 
tilizer used were marked, so that its effects could be easily i se 
There have been raised on the farm 800 bushels of shelled corny 
oats, GOO of turnips, large quantities of both summer and winter 
tables, and 30 tons of hay. Five Cotswold sheep sheared 55 pen 
wool, 8 calves were sold, and 2,000 pounds of pork will be 
Che farm contains 285 acres, and is valued at $14,250. The i 
nterest on the proceeds of the congressional land-scrip is $6,900. 

Professors, 6 ; students, 77, 40 of whom pursued agricoltaral or meGte 
^^1 studies. 



mS 
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MASSACHUSETTS. 

Massaditisetts Agricultural College, at Amherst; William 8, Clark j Ph. 
[>., LL. D,,j)rcsident, — la consequence of an iuvitation from the govem- 
nent of Japan, President Clark obtained a leave of absence and sailed 
or that country on the 1st of June, 1870, for the purpose of establishing 
bere an agricultural college like that of Massachusetts. Three grad- 
lates of the college went with him, expecting to remain as professors. 
Dhe professor of veterinary science and practice has been dismissed, in 
sonsequence of inadequacy of means to pay his salary, and the super- 
ntendent of the farm has been superseded by a graduate of the college. 
Che farm contains 383 acres, and is valued at $37,000. Great improve- 
nents have ^een made on it during the year by underdraining, 
prading, and filling depressions; and a change has also been .made in 
ts general objects and management. Experiments have been con- 
lacted in growing crops with chemical fertilizers, and in feeding fruit- 
>earing plants with diiierent substances to ascertain their effect on the 
laality and quantity of the fruit produced. Professor Stockbridge 

v^s that " this is the eighth year that crops have been grown on the 
e land with chemicals, and, as a result, it may be said that it is 
juuclusively proved that chemicals may be substituted for barn-yard 
nanure, if they are properly comi)ounded and used. In fact, in some 
circumstances these are altogether preferable. In answer to the inquiry 
vhether these fertilizers do not leave the land in an exhausted con- 
lition, he says that his experiments thus far show that it is left in a 
)etter condition than before the crops were taken from it; and as 
o the cost of fertilizers, it is not so great that the crop does not 
)ay a large profit over the cost of production. By this method of 
inlture he has raised 104 bushels of shelled corn per acre. Both the 
prepared fertilizers and the materials for compounding them can be 
obtained in Boston. In the laboratory, analyses of plants, milk, and 
ertilizers have been made on a large scale, and also of animal excre- 
ions, to ascertain how they are affected, as to their quality for fertilizers, 
»y the food the animal consumes. 

The annual interest derived from the part (two-thirds) of the con- 
;ressional land-grant received by this college amounts to 98,022. The 
lational endowment fund has, at different times, received large additions 
»y the State, so that the permanent interest-bearing fund of the college 
9 $360,067. A post-graduate course has been provided, by which grs^* 
lates of colleges and scientific schools may pursue their studies under 
he direction of President Clark in botany, Professor Goessmann in 
themistry, or other members of the faculty in their respective depart- 
nents. A model dairy -house has been built, with all the modern appli* 
knees ; also a steam boiler and engine have been placed in the barn to 
;ut and steam fodder and roots, and for all purposes for which power 
3 needed. The barns, sheds, and farm-house have been painted and 
otherwise improved. 

Professors, 5 ; assistants, 3 ; students, 111. 

Massachusetts Institute of Technology j at Boston; John D. Bwikle^ Ph. 
% LL. D., president — ^A new department, called "Practical mechanism," 
las been opened, designed especially for the benefit of those who wish to 
become master-mechanics, rather than engineers, and for affording a 
ourse of thorough preparation for all the higher courses in the institute. 
?here is no other school for metal working, so far as is known, conducted 
»n the same plan, except in £ussia. For admission the applicant must 
« fifteen years of age^ and pass a satisfactory examination in arithmetic^ 

22a 
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geography, spelling, panctnatioD, English coznpositicm, Eng 
American history, and algebra throngh simple eqaations. Th« 
occupying two years, includes shop instmction, algebra, plane am 
geometry, rhetoric and composition, mechanical and finee-hand dm 
English literature, and the French langaage. 

Tuition in this course of two years is $125 a year. For a i 
tailed account of this system the reader is referred to the rep «; 
John D. Eunkle, president of the institute, on the '< Boss ^ 
t3hop-work instruction for engineers and machinists." 

By the co-operation of the Woman's Education Assoc ion of! 
new laboratories have been provided for the special i 
women. The design is to furnish every facility for the st ^ oi oi 
analysis, industrial chemistry, mineralogy, and chemistryv asi 
vegetable and animal physiology. These courses are intended im 
persons as may be able to devote their whole time to the work, 
as for those wbo can spend only a few hours a week in the e 
The laboratories are open from half past eight in the morning riu 
past five in the afternoon. Students in these laboratories "pay 
tuition as other students in the institute. The institute, howev 
vides several courses unconnected with this withont charge i 
the expense being paid by the trustee of the Lowell Instiui 
annual interest derived from the part (one-third) of the proceean 
congressional land-grant reeeived by this institute, is now $4,01L 

Professors, 21; assistants, 15; students, 293. Of this number, H 
were ladies, 38 of whom were special students in design ; 14 Bpend 
students in chemistry, and 2 students in the first year not candMiM 
for a degree. 

MIGHiaAN. 

Michigan State Agricultural College at Lansing; TheqphUuB 0* AtM) 
LL. D.J irresidcnt, — ^The college-year has been divided into three tflni 
instead of two, but its length has not been altered. It appears to be A 
primary object of the directors to make it in the highest degree agiM^ 
ural, and a considerable portion of time is devoted yearly to original Ifr 
vestigation. Special attention is given to the stndy of botany. Ike 
freshman class devote one-third to one-half of their time to it dirilyte 
eighteen weeks, and are required to make rigid analyses and miia€Beo|ie 
dissections of a great number of plants, both pheuogamic and eijpl^ 
gamic, with the most approved instruments. 

Experiments have been made in the garden by the botanist with tVD 

hundred and forty-four varieties of potatoes, and the yield of esohie 

given. He has also conducted some interesting experiments in the 

production of now varieties. The seeds of fifty varieties were sows ii 

boxes, hot-beds, and in the greenhouse, at the time of sowing seeds Ibf 

early tomatoes. When of sufficient size, a selection was made of tt6 

plants, and they were set two inches apart each way, and after daager 

Tom frost was passed were reset, two feet apart, in rows in the gudOL 

ibout six hundred of them produced potatoes. The yield was sUDCiB* 

ng. Instead of a few little tubers the size of bullets, many of UM 

^ere four to five inches long and of good size. In one instance acungle 

^lant produced eight pounds of potatoes, many of them being of ^^ 

«ize. The yield in many cases was better than from old potatoes pleoled 

n the usual way. A test of their qualities will be made neztyev* 

i^-^om the many experiments which he has made with potatoesi ha hv 

>o.ue to the conclusion that new varieties must be originated evety fiv 

.'M^rq, a? oiQ ones degenerate in size and qnality in most nmcfl, nnd ftlt 
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srmers will soon make it a common practice to raise them themselTes. 
!n his e2i)eriment8 with apple-trees he has fonnd that applying manure 
dose abont tho foot of the trees, or removing the grass and cultivating 
I circles abont them, has very little beneficial effect. It is only by 
saiuvating very large circles, equal to the extent of tho branches, or the 
»le ground, that beneficial results can be obtained. 

xhe college-farm contains 676 acres, and is valued at $47,320. About 

too acres are cultivated with crops in a regular system of rotation. Ex- 

iriments have been made with White tichonen and Excelsior oats ; 

rson, Asiatic, Gold-medal, and Diehl wheat; Yellow-blaze com; 

xkils, and grasses. The Gold-medal wheat yielded best. The student's 

•ve been i)aid for their labor on the farm and elsewhere during the 
^ear $4,464, the price paid them being about 10 cents i)er hour. The 

m-crops were valued at $3,154, and the labor required for their pro- 
ii ition $2,819. The farm live stock is worth $10,888, and the imple- 

iits $1,685. The annual interest derived from the proceeds of the 
ijuagressional land-grant, is now $16,880. Of this grant there have been 
Bold during the fiscal year 2,474 acres, at an average price of $8.38 per 
ftcre, and 164,709 remain unsold. Three hundred and twenty-eight vol- 
ames have been added to the library, and twenty-seven agricultural, 
scientific, and literary periodicals are received regularly- by the college. 

Professors, 6 ; assistants, 7; students, 166, 4 of whom were ladles. 

MINNESOTA. 

University of Minnesota — Colleges of Agriculture and Mecha/nio ArtSj 
fU Miniieapolis ; William W. Folicellj M, A.y president—^The plant-house 
has been completed, and the collection and propagation of plants com- 
menced. A belt of trees, designed as a wind-break, has been planted 
around the barn and another around a portion of the form. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $13,901. The number of acres of the grant sold 
doring the fiscal year is 3,706, at an average price of $5.44 per acre ; 
ttie number remaining unsold is 52,187. The college-farm contains 
120 acres, and is valued at $12,000. Experiments have been made 
with 12 varieties of wheat, 20 kinds of fertilizers being used; with 
S varieties of oats, thick and thin seeded ; with 5 varieties of com and 
19 varieties of potatoes, both on sandy soil and vegetable loam, 18 kinds 
of fertilizers being used ; and with 225 varieties of garden-vegetables. 
It has been found by experiment on the farm that corn immersed in tar- 
water and rolled in gypsum is twenty-four hours longer in germinating, 
bat that there is no difierence in yield, and that birds, squirrels, and 
insects, except the wire-worm, do not touch it : that banking up the 
earth around the trunks of trees, about the 1st of September, to a height 
of 15 to 30 inches, according to their size, will cause an early ripening 
of the wood, and enable the trees to withstand better the sadden changes 
of temperature to which they are subject; that stripping off the leaves 
and catting back the branches appear to produce in a measure the same 
result ; and that want of cultivation is the greatest retarding infiuenee 
to successful tree-culture. 

The professor of agriculture, in giving his views of what an agricult- 
ural college should be, says that intelligent agriculture is based upon 
a knowledge of the natural and physical sciences ; therefore the stu- 
dent should be acquainted with these sciences before receiving system- 
atic and connected instructions in the art and practice of agricullmre. 
All practical instruction is not, however, to be deferred until the last 
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year. Verbal instructiou and manaal practice should be provi 
each operation as it occurs in the natural course of events; 
main part, the body, of practical instruction can be fally app 
only when some knowledge of the sciences has been acquii^d; 
fore let language, mathematics, and natural and physical sciei i 
in the first years of the course, and practical agncaltnre la -. . 
library, museum, stock, farm, and gardens are to serve as aozi 
this course of instruction. 

Professors in the Colleges of Agriculture and the Mechanic A I; 
assistants, 2; students, 6 ; professors in all the departmente, U; ; 
ants, 8 ; students, 267, 196 of whom were gentlemen and 71 

MISSISSIPPI. 

University of Mississippi — College of Agriculture and the 
Arts J at Oxford; Oeneral Alexander P. htewart^ chanceUar. — ^Few oj 
have been made in this college since our last report. The ani \ 
est derived from one-half of the proceeds of the congr juai 
grant is now received by this college, according to the law ok ±67oy i 
amounts to $5,678.75. The college-farm contains 100 acres and is ' 
at $2,000. The trustees have suspended operations on i t for the pi 
but they will probably be resumed when there are students in the 
who need instruction in practical agriculture. 

The laboratory for practical work in chemistry is large and well for 
nished with apparatus. Special attention is given to the chemistry o( 
geology and its economical products bearing on agricoltare. A ooDeO' 
tion of several thousand geological specimens from all the formatiOBi 
of the State has been made, consisting of varioas kinds of econow 
rocks, fossils, soils, marls, &c. The collection of soils is of great inta^ 
est, having been obtained from every county of the State. The analyan 
which have been made of most of them show all their characteriatkii 
and enable the student to comprehend at once the agricultural resoDZoei 
of every part of the State. The Markoe collection of minersda is daiael 
to be inferior to none in the world. It includes a large number of todi| 
simple minerals, and fossils, suf&citot for the fullest illustration of mii- 
eralogy and its related subjects. The herbarium contains spedmeoB of 
all the plants indigenous to Mississippi, and some from the acyouuBg 
States. 

Professors in the college, 5 ; assistants, 1; professors in all thedepvt- 
ments, 8; assistants, 4; students, 131. There are no students in Am 
college pursuing a regular course in agriculture, but there are 15 in 1ii6 
course of science, which embraces some studies relating to agrieoUon 
and the mechanic arts. 

Alcorn University — Agricultural and Mechanical CoUege, at Bod^; 
"Sev, Hyram E. Bevels j I>. D., president. — ^The university is slowly reooT- 
ering from the embarrassment occasioned by the abolitiou of fiee achot 
^rships by the State legislature and the removal of the board of tnuteei 
iud the faculty last year. On the 20th of July, 1876, Dr. Bevels mi 
eappointed president and a professor was added to the fiaculty. Tto 
jrospects of the university are more encouraging than in 1876; bnfett 
-4 believed that at least two years will be requir^ before it oan ngaiB 
«^ former standing. 

^>ie annual interest derived from one-half of the proceeds of flie oon- 
^icbdional land-grant, the part now received by this universityy amonBti 
/> ^^ 678.75. The experimental farm contains 250 acresy and is valnei 
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At $5,000. Experiments have been made in the cnltnre of yellow Mary* 
land com, Boyd's prolific cotton, and with clover. The results were very 

isfactory. Seventy-five acres have been under caltivation. There 
uave been raised 450 bushels of com, 15* bushels of sweet-potatoes, half 

t)ale of cotton, 2,500 bundles of corn-fodder, and 1^ tons of hay. 

Professors, 2 ; assistants, 2 ; students, 57. None of the students pur- 
d the agricultural or mechanical course, but 14 were preparing to enter 

K)n it as soon as they were able to do so. 

MISSOURI. 

University of the State of Missouri — Agricultural and Mechanical Col- 
legCy at Columbia ; Samuel 8. LawSy LL. D., ^president / Oeorge C. Swallow^ 
LL. D., dean of the college, — ^o important changes have taken place in 
the college during the year. Some improvements have been made on 
the university grounds, which are spacious and very tastefully laid out. 
An engraving of the university buildings and a portion of the grounds 
is here presented. The scientific building or agricultural and mechan- 
ical colleg:e is a large edifice built of brick, 106 feet long, 60 wide, and 
three stories high, not including the stone basement. It contains twen- 
ty-five rooms. Every room is supplied with water and gas, and the chem- 
ical laboratory is equipped with the most recent and approved apparatus. 

The experimental farm contains 640 acres, and is valued at $60,000. 
Ebcperiments have been made in fruits, hedges, forest-trees, pear-blight, 
[ I reral wild plants, with the hope of developing some new princi- 
p s^nich may be of benefit to agriculture. It is the determination of 
t uoUege to enter more extensively upon experimentation with farm- 
3 than it has previously done. The lectures on agricultural ohem- 
r, delivered to the junior class comprise a scientific exposition of the 
prodaction of organic matter within the plant, beginning with the strac- 
tnre of the vegetable-cell, and proving the ofBce of chlorophyl to be an 
apparatus for doing the chemical work in building up the plant. The 
nitrogenous constituents of the plant are treated in reference to its or- 
gans, to the nitrogenous fertilizers, and to the nitrogen of the air, leading 
to the consideration of the mineral matter or ash, to the growth of plants, 
and to the soil. The chemical and physical properties of the soil, and 
Uie relative values of the different fertilizers now in nse, and their em- 
ployment in cultivation as a paying investment, are fully discussed. 

The annual interest derived from the proceeds of the congressional 
land-grant was $3,040, of which $2,018 were received by the agricultural 

id mechanical college, and the remainder, $1,022, by the school of mines 

id metallurgy, at Eolla. None of the land has been sold during the 
y . Several thousand dollars have been appropriated for apparatus 
large purchases made of books for the library. 

irrofessors in the agricultural and mechanical college, 7 ; assistants, 1 ; 
students, 21 ; professors in all the departments, 17 ; assistants, 11 ) stu- 
dents, 391, 70 of whom are in the school of mines and metallurgy. 

Missouri School of Mines and Metallurgy j at Eolla^ ^a department of the 
University of the State of Missouri;) Charles P. Wtlliams^ Ph. D., di- 
rector. — ^This school combines theory with practice. In addition to the 
duties of school-instruction, the director and professors, with the assist- 
ance of the students, have done a large amount of work for the State 
in the chemical analyses of lead, copper, zinc, and iron ores from different 
mines of the State. The percentage of the several metals and the asso- 
ciated minerals of the ores has been accurately ascertained. Seventeen 
analyses of lead ores, from different mines, have been made and 
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formulated. Tbe ores employed in these analyses were of gr 
Laving in no cuse yielded les8 than 99 per cent, of lead. The \ 
minerals were arsenic, antimony, silver, copper, itx>D, cadmium, i 
nickel. It is thought by the director of the school that the r 
arrived at by these analyses will very much increase the value 
industrial resources of the State. 

Maps of surveys of mines and drawings of furoac^es and i 
works have been made by the more advanced students, anddispu^ 
art and skill in their preparation. The school received, as its !« 
the annual interest derived from the proceeds of the congressio 
grant, $1,022. None of the laud has beeu sold during the year. 

Professors, 5 ; assistants, 1 ; students, 70. 

NEBRASKA. 

University of Nebraska — AffricuUural College at Lincoln; 
B, Fairfield^ IW.y LL. !>., chancellor. — ^The present chancellor was i 
rated on the 22d of June, 1876, and his inaugural address^ is iriven 
register of the university for 1876. He shows what, in his op « i 
versity in tliis country ought to be. Of the agricultural colh 
^^ You have done well in attaching the agricultural depan w 
State university. Scientific agriculture belongs of right to eveiy ani 
sity arrangement-, especially in a country of which i^Tricaltore it 
portant and general an interest as it is with us." 

Xone of the congressional land-grant of July 2, 1862, has been nUf 
and tiie expectation is that it will not be disposed of for some tine to 
come. The land is rapidly increasing in vsdue, and by a provisioief 
the new constitution of the State none can be sold for less than $7 fs 
acre. In consequence of this foresight in withholding the laad Am 
sale a large endowmcnt-fund will accumulate. The State reoensd 
another grant of 44,800 acres from Congress for the establisfanent^thfi 
university, and it is estimated by the president of the board of regCMlii 
Mr. S. J. Tuttle, that the aggregate endowment-fund of the ooUogB 
and university will amount to at lea^t $1,000,000, and very probaUy M 
$1,500,000, when the land is all sold. The university building and gromi 
were paid for by the proceeds of the sale of lots in Lincoln, and tte 
experimental farm, consisting of 320 acres, by the sale of two seetkiB 
of land granted by the State for that purpose. The feucm is valued it 
$18,422. Experiments have been made on it during the year to deto^ 
mine the eil'ect of fall and spring plowing on crops; with grassaSi to 
ascertain what kinds are best adapted to the climate of Nebraska; wiA 
oats, wheat, and barley, received from the Department of Agriooltan; 
and with mungel-wurzols and sugar-beets, to learn which would be tte 
most profitable for stock-feeding. A slight change has been made in 
tbe manual-labor system, by which students, inst^td of doing any lata 
that may come to hand, are to have special charge of certain kinds of 
.vork, under the oversi<;ht of the raiperintendent, to be responsiUe fiir 
he manner in which it is performed and for the results obtained, and 10 
keep an exact account of the exi)euses and labor bestowed opoa it 
Students are ])ai(l for their labor ten to fifteen cents per hour, aooording 
\" the work done. 

x'rofossors in the college, 5; students, 13; professors in all thedeptft" 
.'•»nts. <)• s^i'?"r*^«s '*>i'*; 12- of whom are ladies. 

NEVADA. 

^i/iLiiii^ ucu ^een done during the year in relation to tlie esttliM' 
Tuc^it. of nv agrii;ultural and mechanical college in this State. Afl^ltf^ 
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38 have been made at the State land-office for portions of tbe congres- 
nal land-grant of July 2, 1862, at $1.25 per acre, bat no land has been 
id. 

NEW HAMPSHIRE. 

Dartmouth College — New Hampshire College qf Agriculture and the Me- 
ehan io Arte, at Hanover / Rev. Asa D. Smithy D. JD,^ LL. D., president. — ^The 
exercises of tbe graduating class are represented by the examining com- 
mittee to Lave been of a high order. The subjects were as follows : " Cot- 
ton and its manufactures ;" ^^ Water and its domestic uses ;" '* Building 
materials of New Hampshire; "Irrigation 5" "The manufacture of paper;'^ 
"Copper and its refining;" "Education of farmers.^ Of the students who 
have graduated since the opening of the college, twelve have engaged in 
agriculture, nine in mechanical occupations, and five in other employ- 
ment!^ Thirty students have labored the past season on the farm, and 
have earned $20 to $90 each, according to the number of hours occupied. 

The farm contains 365 acres, and is valued at $21,000. There have 
been raised on it 150 bushels of com, 610 of oats, 168 of barley, 100 tons 
>f hay, and a large quantity of garden vegetables. Only a small part 
is under cultivation ; 16 acres being devoted to tilled crops, and the 
remainder to hay. The uncultivated part is timber and pasture land. 
The yield of hay was &om 2 to 4 tons per acre. The stock kept on the 
r^rm consists of 8 cows, worth $440 ; 1 yoke of oxen, $200 ; 4 heifers, 

!00; 11 heifers, $407 ; 2 horses, $300; 12 shoats, $300 ; 4 pigs, $16; and 
L full-blood Durham bull-calf, $200 ; total value, $2,063. The barn has 
been completed. It is a fine building, 100 by 50 feet, clapboarded and 
painted. It has a capacity for storing nearly 200 tons of hay ; a tool- 
room 20 by 20 feet; 24 stalls for cattle; 4 calf- pens; and the usual 
Gurrangements in the basement. It has a good supply of pure water, 
brought in pipes from a neighboring spring. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $4,800. The examining committee thus speaks of the 
success of the college : " In closing this report, we deem it a duty, as 
well as a pleasure, to bear our testimony to the eminent ability evinced 
by the president in discharging the difficult duties of his position, and 
by his able corps of professors, who have labored so long and earnestly 
to raise this institution to the highly-respectable position it now occu- 
pies among the agricultural colleges of our country." 

Professors in the College of Agriculture and the Mechanics Arts, 7; 
assistants, 4 ; students, 24; professors in all the departments, 22; assist- 
ants, 7; students, 439. 

NEW JERSEY. 

Rutgers College — Scientifio School^ at New BrunstoicJc; Rev. William H. 
CampbeUj D. i>., LL. i>., president. — During the year the facilities afiforded 
the students for studying analytical chemistry have been much im- 
proved, and a large amount of work has been done in the laboratory in 
ftualyz^ig commercial fertilizers and other substances. The trustees, in 
their report, say that the progress of the school has been highly grati- 
fying and satisfactoiy. The laboratory-work of the students in analy- 
tical chemistry has received the marked approval and commendation of 
proficients who have visited the rooms, and will compare favorably with 
Uie best results other institutions. 

A bam has been built, and the outbuildings re-arranged and improved. 
Ehe bam is 60 feet long and 40 wide, with posts 22 feet. The main floor 
las stablesfor seven horses, feed-room, large thrashing-floor, and spaciooB 
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bays for hay. There is a cellar nnder the whole barn on a te 
the cattle-yard, which is on the south side. It has in it stanc 
17 cows, a room for roots, and x)laces for storage of cat-st r, m 
stalks. Water is supplied for the stables and yards from the city ^ 
works. Lapping on the large barn about G feet is another 48 
and 2G wide, with posts 18 feet. In the lower part are rooms for a 
milk- wagon, and for loading cans of milk^ pens for ball and i r 
open space unappropriated. The upper part is designed for 
straw. 

The experimental farm contains 100 acres, and is val at i 
When purchased it was almost worthless for farming porpi i, i 
removing stones, thorough drainage, and skillfal caltiyation, ii i 
brought into a high state of fertility. Experiments have been i 
it with fertilizers on wheat, oats, corn, potatoes, turnips, and in 
milch-cows. The long drought in 1876 caused a failure in these 
ments, and also in the crops. It was the most severe ever known 
Jersey. The crops began to suffer in the latter part of Jnna 
was no rain to aftbrd them any material benefit till the 17th of ci 
Potatoes were entirely destroyed ; corn did not grow to half i 
height, and the crop was only about one-fifth of its usual inc; 

tures dried up ; cabbage-plants could not be set ont : tomip-fie i 
not sprout when planted, and carrots and mangolds could i > 
growth. For want of pasture and green fodder it was found n 
to feed farm-stock on other substances through July and Augi 
average rain-fall in the months of June, July, and Angnst v 
3.17 inches ; for twenty- two years previous to this it averaged lor 
same months 14.03, and the lowest amount recorded for these m 
any previous year is 6.09 inches. The only good crops raisea on 
farm were wheat and rye, which had made most of their growth 1 
the drought became severe. The yield of wheat on 14 acres of note 
good ground was 25 bushels per acre, but on some experimental • 

was 40 to 48 bushels. Tlie variety cultivated was the Fnltz. 1 
of crops on this farm, occasioned by the drought, is estimated to He 
least $1,000. The annual interest derived from the proceeds of the < 
gressional land-grant is now 86,960. 

Professors in the scientific school, 9; assistants, 1; students, 42; pio- 
fessors in the college, 11 ; assisUint, 1 ; students in all the depvt- 
ments, 162. 

NEW YOBK. 

Cornell University — Colleges of Agriculture and the Meohanio Ard^dt 

Ithaca; Andrew D. Whlte^ LL. i>., president, — ^o changes have been 

made during the year in the literary operations of the colleges. The 

teaching-force of the university has been increased by the addition of 

six instructors. The college-farm contains 150 acres, and is valcusd at 

i$22,000. Experiments have been made on twenty-two plots with otti 

^s a soiling crop, cut early and late ; to ascertain the cfiects of sowiugis 

irill and broadcast ; of rolling the ground ; of gypsum, lime, and wit; 

*f thick and thin sowing ; the comparative values of different varietieB; 

-» test the effects of Professor Stockbridge's fertilizers: on twelve plots 

-t* wheat, to try the Lois Weedon system modified ; to show the efM 

•' gypsum and superphosphate; the results of coutinnous oiops "wA 

^v^xfect cultivation, but without fertilizers; to ascertain the amiMUit 

k^ seed required : on lifty plots of corn, to ascertain the effects of vaiioitf 

x^oimercial fertilizers, gypsum, and ashes; to compare results <rf pbnt* 

-igr poakf^'i a"«^ unsoaked seed; to determine the proper number of 
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italks in a hill ; to compare the prodactiveness of suckered and nnsnck- 
3red plants ; the values of seeds from the butts, middle, and tops of 
jars ; to ascertain the comparative value of seven vjirieties of fertilizers ; 

id of pure fertilizers compounded by Professor Caldwell: on twenty- 
9ight plots of grass, to test the effects of various fertilizers as top-dress- 
ing: in feeding cattle, to ascertain the effects of various kinds and quan- 
tities of food on the quantity and quality of milk : and in breeding cattle, 
\x> ascertain the value in the milk-dairy of the progeny of certain pure 
breeds crossed with the common cow. 

The following are some of the conclusions arrived at, viz: that 
^psum is of little value to corn and grass in wet seasons, but of great 
value in dry ; that superphosphates are of very unequal values, those of 

I best reputation proving of little value on the soil of this farm when 

tplied to moderately-fertile and well-cultivated land ; that strict laws 

) needed in the State of New York to control the sale and manufacture 
Di commercial fertilizers ; that failures in farming result not so much 
from poor soil as from poor culture, imperfect preparation of the soil, 
and stagnant water in the subsoil ; that clover and cattle are the cheapest 
renovators of worn-outfields; that early-sown crops require the least 
quantity of seed, and promise the best results; that heavy land should 
not be deeply plowed in the spring; the best results are obtained from 
land plowed moderately deep in the fall, covered with manure in the 
winter, and replowed to half the depth in the spring. 

The annual interest derived from the proceeds of the congressional 
land-scrip is $35,000. There have been sold during the fiscal year 
L7,447 acres of the land, at an average price of $4.65 per acre, and 
375,000 acres remain unsold. 

Professors in the College of Agriculture, 20; assistants, 12 ; students, 
%; in the College of Mechanic Arts, professors, 11 ; assistants, 10; stu- 
dents, 58; in all the departments, professors, 31 ; assistants, 23; students, 
S26. 

NORTH CAROLINA. 

University of North Carolina. — College of Agriculture and the Mechanic 
ArtSy at Chapel tiill; Mr, Kemp P. BattlCj president — During the year a 
chemical laboratory has been thoroughly fitted up for qualitative and 
quantitative analyses with apparatus and gas, the apparatus costing 
12,000 ; also, a large and commodious hall for lectures on physics, with 
apparatus worth $2,000. As soon as means will permit, the trustees of 
the college will make arrangements to give students efficient and prac- 
tical instruction in matters pertaining to the farm. In addition to the 
regular course of study in agriculture, instruction will be given largely 
hy lectures, not only by resident professors, but by practical farmers 
who have devoted time, study, and attention to certain specialties. The 
college owns some land, which it intends to use for an experimental 
farm, but it has not yet been surveyed, nor brought into a proper con- 
dition lor the cultivation of farm-crops. A gold medal, worth $10, is 
ofiered to the scholar who, after one year's study, shall pass the most 
meritorious written examination in chemistry. 

The university has an extensive collection of minerals, both native and 
foreign, to illustrate the courses of study in mineralogy and geology. 
The Vienna cabinet comprises 2,000 fine specimens of minerals, col- 
lected from every quarter of the globe. The large collection of ores, 
minerals, and fossils, made by Dr. Emmons, and given to the university 
by the State, has been classified and neatly arranged in a room fitted 
up especially for the purpoee. An instructor in natural history has been 
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employed, and some collections for a mnsenm in this d i 

study have been made ; also, a hall has been provided for i axnc 
musenm, and a few agricultural implements have been m ^ 

The library contains 5,000 volumes of well-selected b £8, 
adapted to illustrate the branches taught in the dif r ten i 
study. The students of agriculture and the mechanic arts e 
access to these works in the same manner as those of the < ' < 
ments. The annual interest derived from the proceeds of ^ • 
sional land-grant is now $7,500, being the interest, at 6 per i t, 
new State bonds, which amount to $125,000. The interest on Be i 
is now collected and paid over regularly to the trustees for t m 
of the college. The college-year is divided into two terms. The 
of a student for room-rent, washing, board, wood, light, and oi 
from $93.50 to $123.50 per term ; tuition free. 

Professors, 7; assistants, 2; students in the college, 61; in all 
partments, lOG. 

OHIO. 

Ohio Agricultural and Mechanical College^ at Colambusf E 
Ph. D.^ president. — This college has been in operation tfa: b j 
is now in complete working order. The report of the pr 
that a large amount of work has been accomplished in i 
ments. Military science and tactics have been introc eu [ 

branch of study and drill, and Lieut. Luigi Lomia hmi bei 
by the Secretary of War to take charge of the instmotii in : 
department. All male students, not incapacitated by j. ' in 
or exempted on the ground of conscientious scruples^ e r 
take part in the military drill, but are at liberty to cho< j ^ 
whether they will pursue the course in military sdenoe % ui j 
drill exercises, of thirty-five minutes each, are required wei y. 
War Department has furnished the college with a fall supply of \ 
and ordnance of the most approved patterns. 

The college-farm contains 320 acres, and is valued at $200,OOOl Ui 
value has been recently much increased by its being broo^t irttUi 
the city limits. Extensive improvements have been made npon it 
during the year. A swamp of 60 acres has been reclaimed by note 
draining, and the most of it is now dry and in good condition flir 
cultivation. Fences have been built, one small building removed ud 
another erected, and a supply of excellent water famished for the stock 
at the barn. The total cost of these improvements was $1,600. St 
l)eriments have been made with wheat to determine the compunittve 
value of thick and thin sowing ; with oats, to ascertain which varieCiBB 
were most productive ; and with corn, to test the effects of diflbnnt 
fertilizers. There were raised on the farm 1,975 bushels of com, on 46 
^cres; 3(k] bushels of wheat, on 3!J acres; and 75 tons of hay, on 67 
icres ; total value of all the crops, $2,122 ; net profit, $1,342. A partflf 
he work was done by students and a part by hired labor. Kine held 
jf fat cattle were sold from the pasture for $835; 32 hogs, for $733; 14 
ligs, for $42. Six of these cattle, having been bought tiie year befony 
vere kept through the winter, and sold for $90 each. The stock naif 
*'^pt on the farm is valued at $1,812, and the farm-implements at $9li 
Ihe annual interest derived from the proceeds of the congressloiill 
and-grant is $30,000. The receipts of the college from all soofM 
iiiriug the fiscal year were $40,539; the disbursements $38,517, c( 
vhich $20,970 were paid for salaries. John H. Wright, A. B., ossiirtaiit 
)rof<('^or in ^)io I'ltiu and Greek languages, has resigned his 
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ip to enter ax>on an extended coarse of stndy in Europe. His plaoe 
been filled by Josiah B. Smith, A. B., a gradaate of Amherst Gol- 

professors, 10; assistant, 1; stadeut, 140; pnrsuing agricultural or 
chanical studies, 126. 

OREGON. 

CorvaUift College — State Agricultural College j at CorvalUs; B. L. 

Id^ Fh. D.^ president — ^The president, says that the college is in 

althy condition and well attended. During the past two years 

Hit one hundred young men have pnrsned agricultural studies. 

L y have received instruction in practical agriculture, the physiology 

chemistry of plants, analysis and improvement of soils, animal 

logy, the economic use and preservation of farm-crops, and other 

icnes of the agricultural course important fbr formers to understand. 

ol w : has been added to the college building, and other improvements 

>ve oeen made, the whole costing about $3,000. The building as now 

proved is of such size as to afford ample room for several years. A 

eenhoose will be bnilt in a few months. The apparatus has been so 

1 increased by yearly additions that it is now sufficient for illustra- 

ol i the fundamental principles of chemistry and physios. A fine 

c ton of minerals has been added to the cabinet, for the special use 

oi 1 \ class>room, through the kindness of A. H. Brown^ secretary of 

-J experimental farm contains 35 acres, and is valued at $5,000. 
Bxperiments have been made with wheat in connection with soda, pot- 
li in three forms, ashes, sulphuric acid, marl, chlorine, superphos- 
n ox lime, urine, and ammoniated phosphate. The conclusion was 
il I fertilizer last named is by far the best; it hastens the crop, and 
a 8 a much larger yield than any of the others. Analyses and tests of 
Ike ** white soil,'' mentioned in a previous report, have been continued, 
ind the conclusion arrived at is that if it is thoroughly drained, well 
>lowed, and cultivated with green crops for several years, it will produce 
l^ain as well as any other. All students are required to perform a small 
imount of labor on the farm and to practice the military drill daily. 

The annual interest from the proceeds of the congressional land- 
^rant has not been reported. The State makes an annual appropria- 
ion of $5,000 for current expenses of couducting the college. During 
the fiscal year 10,000 acres of the land-grant have been sold at an aver- 

:e of $2.50 per acre, and 79,300 remain unsold. 

Professors, 4; students in agricultural college, 51; in all the depart- 
nts, 147. 

PENNSYLVANIA. 

J nsylvania State College^ Centre County; Rev. James Colder^ D. 2>., 

ent, — This college has undergone some changes in its name, but 

ts pose« as an agdcultural and mechanical college remain the same. 

According to the latest documentary authority it was first incorporated 

18 '^ The Fiirmers' High School of Pennsylvania," February 22, 1855 ; 

xt, as ** Tlie Agricultural College of Pennsylvania,'' Mav 1, 1862 ; and 

ly as " The Pennsylvania State College," July 26, 1874. 

jLiie four farms belonging to the college contain 600 acres, and are 

ra d at $75,000, as follows: The college-farm, 300 acres, at $100 i)er 

re, 0,000 ; the central exi)erimentiil, 100 acres, at $1(K) x)er acre, 

0,Ouu; the eastern experinientai, 100 acres, at 8200 per acre, $20,000; 

I western experimental, 100 acres, at $150 ]>er acre, $15,000. The 
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work which has been done on these farms for many snocessiTe : 
experimentation and with the aim of presenting model fiEwms 1 
extensive, and results have been arrived at which are of high p 
valne to the farmers of the State. Experiments have been made 
the year in acelimatiug seeds, testing varieties of seeds and |{ 
methods of cultivation, the use of manures, various rotations of 
the culture of wheat and potatoes, soiling cattle, and coltare or i 
trees. 

From various experiments continued for several years the pic 
of agriculture has come to the conclusion that it is profitable tc 
cattle during the winter for furnishing mannre; that stodc, i 
confined to small lots or yards and soiled, do eqaally as i i 
carefully attended, as when allowed the liberty of the fields, and 
fed on the product of one-third lessl and ; that purple Income | 
sativa) is a good soiling-plant on strong land, yields heavily, growi 
idly, bears cutting, and is perennial ; that the old method of 
indiscriminately the large and small potatoes for seed, not g m 
tremes, and of planting the seed and root ends, is practically aa 
any other ; that in planting apple-orchards it is the most 
plant only two or three varieties, and these of the most 
kinds ', that surface-culture, good manuring, scraping, and ^j 
trees with an alkaline mixture, and a dressing of five or six 
muriate of potash per tree, have proved to be a very profitable 
treatment. The college-farm has been very much improved by 
off old stone fences, removing worthless hedges, and planting fnuc- i 
and the campus, by constructing roads and filling up inequalities. ' 

The annual interest derived from the proceeds of the congreariflMl 
land-grant is now $24,420. Some small buildings have been SRoM . 
and others repaired, and arrangements have been made for supp^rNl 
the college with an abundance of pure spring-wate& About $000 kM 
been expended for apparatus for the physical department, and $100 fti 
increasing the library. 

Professors 12 ; assistant, 1 ; students, 161. 

BHODE ISLAin). 

Brown University — Agricultural and mechanical AepartmemU 
dence ; Bev. E, G. Eobinson^ D. 2)., LL. 2>., president — ^The coui o 
in the department of practical science for the degree of bachelor o 
losophy has been extended from three years to four, as contem 
by the university last year. There is no prescribed course laid dowi 
the catalogue for students in agriculture, but provision has be 
in the department of practical science for selected courses of insun 
in such branches of learning as are related to agriculture a the 
chanic arts. Students who enter with the intention of pursuing 
studies are subject to the same conditions of admission as for toe i 
\ar scientific courses ; and when they have completed the studies wj 
chey have selected, they are entitled to a certificate stating it ^ 
their connection with the university and the amount of tiieir acqi 
Direct instruction in agriculture appears to have been given 1^ uic 
/essor of agricultural zoology and curator of the museum. He \ i 
during the last half of the year a weekly course of lectur i 

'ural zoology has been given to the senior class. About i -xxni 
"^he class have also attended to taxidermy as a volun y 
throughout the year. 

The annual interest from the original fund derived from the poEoeerfi 
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( the congressional land-grant is $3,000; but this fund has been 

lowed to accamnk^te by judicious management, so that the anuual 

luterest now amounts to $6,624. Very valuable additions have been 

made to the museum, consisting of about 100 specimens of iishes ; 50 

df woods native to Massachusetts ; a large collection of plants, insects, 

id native weapons; war-implements, domestic utensils, and fabrics from 

i interior of AMca ; several species of mammals, and numerous mis- 

Deilaneous specimens. < 

Professors in the agricultural and mechanical department, 10 ; assist- 

ts, 3 ; students, 35 ; professors in all the departments, 13 ; assistants, 

i>; students, 251. 

SOUTH CAROLINA. 

Claflin University — South Carolina Agricultural College and Mechanics' 
Institute^ at Orangeburgh; Bev, Edward CooJce^ D. D., president, — ^The an- 
nual interest derived from the proceeds of the congressioual land-grant 
is $11,508, but the whole amount is not always paid to the college 
by the State. This year it received $10,000, leaving a balance of 
$1,508 unpaid. Of the sum received, $4,000 were nsed for expenses in 
conducting the college and the remainder in payment of the experi- 
mental farm. The farm contains 116 acres, and is valued at $10,000. 
It has been considerably improved during the year, and the facilities for 
students to engage in manual labor have been much increased. Experi- 
ments have been made with different kinds of manures and in plowing 
to ascertain the kind best adapted to the soil and climate of that part of 
t > ate. Crops have been cultivated successfully, and 43 bushels of 
i com were produced per acre, which is much aoove the usual yield 
m I State. A neat and commodious brick building is in course of 
C4 »iruction on the site of the one burned about a year ago, and will be 
I ipleted next spring. It will be occupied jointly by the university and 
oou ). It is 80 feet long and 40 wide, three stories high, with man- 
L roof, making a fourth story, and has a piazza on the front and back 

le It contains two school-rooms, three recitation-rooms, library- 
room, and thirteen dormitories in the mansard story : sdso, a chapel 
which will seat two hundred persons, and a family residence, with par- 
lors, kitchen, and dining-room. Besides this building, there are several 
others which are used for school purposes. The collegiate year is 
divided into three terms of eleven weeks each. Tuition is free ; care of 
room per term, $1; board in hall per week, $2.50; room-rent and fuel 
for self-boarders per term, $3. Students have an opportunity of paying 
their bills in part by manual labor. 

Professors in the college, 3 ; assistants, 3 ; students, 40 ; professors in 
all the departments, 4 ; assistants, 3 ; students, 195. 

TENNESSEE. 

East Tennessee University — Tennessee Agricultural College^ atKnoxviUe; 
Bev. Thomas W. Humes^ 8. T. D., president — Some changes have been 
made during the year in the agricultural course of study, by which 
additional instruction is given in chemistry and botany in the freshman 
jrear, and in market-gardening and dairy-farming in the junior. A few 
additional branches have also been introduced into this course. 

The annual interest derived from the proceeds of the congressional 
land-grant is $23,760, but the college has not always received the 
foil amount, the payment having sometimes been made in State 
treasuty warrants, on which there is a discount in the market. 
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The college-farm contains 260 acres, and is valaed at t24|000. 
tant improvement's have been make on it daring the year, ande 
ment8 conducted in the cultivation of wheat with difierent fert 
with white rye received from the Department of Agriooltarey ] 
barley. From experiments made with timothy«grai88, it has 
covered that it cannot be relied on as a permaneiit crop int u 
of the college, being incapable of resisting the droaght, and id 
• cuttings dies out. Orchard-grass, on the coatraryy flonris i 
is not x)ermanently injured by dry weather. A new i o 
erected on the farm, and apparatus for instraction in cm suy 
been purchased to the amount of $300; seventy- two dolla irortii 
also been purchased for the use of the professor of agricaltu: 
Professors in the agricultural college, 9 ; assistants, 3 ; stu 
professors in all the departments, 9; assistants, 8 ; stadents, buu. 

TEXAS. 

Agrioultural and Mechanical College of TeofOSy atBryt \ I L 

Gathrightj A, M.j president — The college was inangnrati 
for the reception of students October 4, 1876. It is beaui^uiuiy 
in a healthy section, four miles from Bryan, on the Houston anu 
Central Eailroad, and is easily accessible from all parts of ^ 
The college building, of which an engraving is here presentedi v 
to be equal to the best in the country. It is 153 feet long, 
four stones high, and is built of brick, except the foonc i, i 
stone. The window and door sills and caps are made of j as i 
On each floor, except the fourth, it contains three halls, : 
entire length of the building. The two set apart for lii y m 
will each accommodate 400 persons. On the fonrth floor 
60 feet square, six lecture-rooms, library, president's office, 
armory, and guard-room. The remaining rooms are for stUi 
tones The inside of the building is finished with native c.v 
highest style of architecture, varnished to show the tezta : 

to the best advantage. Besides the college building, t :v is 
called the ^^ students' hall," four stories high, and bnitL i 
materials as the main building, but not so elaborately fli 
four brick cottages for professors' residences, and a nioe 
cost of the college building was $100,000; of the studen 1 
and of the smaller buildings, $20,000. The State i 
liberal sum of $187,000 for the erection of these bniitui 
purchase of the farm. !Noue of the fund granted by Oon|^ 
used. 

There aio five courses of study in the college: (1) Prepantii^ ttl 

general ; (2) in agriculture ; (3) in mechanics and engineering; (4) n 

languages and literature; (5) in military tactics. The first-named ooniM 

occupies three years, it is designed to afford the stndent a goodedi- 

.atiou for the practical duties of lii'e, or to prepare him for entaiog 

ipon any special course he may choose. Each of the speoial eoanei 

occupies two years. The general course inclades rhetorical leadisCi 

declamation, English grammar, composition, higher arithmetiOi geopi' 

'3hy, history, drawing, algebra, geometry, trigonometiy, physioSy dMi- 

^try, geology, plain and topographical surveying, zoology^'animal Sfld 

vegetable physiology, elements of agricoltare, French, Spaniahy Qfi^ 

nan, Latin, Greek, and military tactics. Modern languages maj b6 

substituted for Latin and Greek, if desired. The coarse in agzioolt* 

ire 'nclndes analytical geometry, coniosy oatoalns, phyaioSi astKOMajf 
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istry, Btrnctare and physiology of plants, water, the atmosphere, 
in their relation to vegetable products, improvement of the soil 
lemical and mechanical means; history, care, breeding, diseases, 
digestion, respiration, assimilation, and excretions of domestic 
als; milk, batter, cheese, flesh, and wool as agricnltnral prod- 
development and present condition of agricnltnre as an art, 
riuciples, economic requirements of vegetable growth, soils and 
y of manures, plowing, physical manipulations of land, imple- 
8 and machinery ; drainage, construction, and arrangement of fiarm 
ings ; care of grass and pasture lands, rotation of crops, use of aiti- 
fertiiizers, designs for farm-machinery, meteorology, farm and road 
'ying, water-courses for irrigation and draining, book-keeping, free- 
drawing and sketching, strength of materials, practical hydraulics 
pneumatics, mineralogy, geology, zoology, insects injurious and 
^cial to agriculture ; care and marketing of crops; orchard and vine 
re ; Latin, French or German, and military tactics. 
is prescribed, *' as a permanent rule of this college, that no appli- 
for admission as a student shall be received unless of the white 
^ Provision is made for educating, free of tuition, '* State students,'^ 
lows : Two to be appointed from the State by the United States 
ors, one from each congressional district by the member repre- 
Qg it, and three from each State senatorial district. In the latter 
the choice is to be determined by a competitive examination under 
irection of the district senator. Tuition for other than State stu- 
) is $50 per annum. The estimated expenses of a State student 
year of nine months, including matriculation-fee, board, washing, 
lights, two suits of clothing, and medical attendance, are $200; 
her students, $250. 

ecial care is taken to give thorough instruction in military tactics, 
ding, besides the general drill, guard duty and outpost-picket 
ce. To aid in teaching this branch in the best manner, the State 
provided the students with complete sets of breech-loading cadet- 
swords, and accouterments. 

August of the present year an act was passed by the legislature 
tablish another agricultural and mechanical college for the educa- 
)f colored youth of the State, and the college will be organized and 
n operation at the earliest day practicable. 

annual income from the proceeds of the congressional land-scrip 
0,9()2 in gold, which, in the present currency, is equal to about 
KK). The land appropriated by the State to the college, and on 
li the college buildings are located, embraces 2,200 acres, a part of 
ti is used for an experimental farm, and the remainder is unim- 
n\. The entire tract is valued at $20,000. Liberal appropriations 
been made for chemical and philosophical apparatus, and it is 
ded to purchase such as will be equal in quality to the best used in 
gricultural colleges of the other States. 

ofcssors, 6; students, 50: Sufficient time has not been given for 
>rganization of classes in the agricultural course of study. 

YEBMONT. 

Aversity of Vermont and State Agricultural College j at BurUngUm; 
hew H, Buckhamj A. If., president, — The college has not yet entered 
bhe work of conducting an experimental farm, although it has land 
iple quantity for experimental purposes, and would gladly use it 
farm if the funds could be procured to provide the necessary equip- 
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ments and a professor of agriculture to superintend it. The annndii 
tercst derived from the proceeds of the congressional land-grant is |8^ 
Professors in the agricultural college, 7j assistant, 1; stac r.8; 
professors in all the departments, 22 ; assistants, 3 ; stadentts 1 
of whom were ladies ; lady graduates, o. The following sti 
been received from the president : 

An attempt to ostablisli a soparato institation oat of the proceeds <tf the 
sional land-f^nrant haying failed for want of sufficient additional endowmenti t» 
latnre, in 1865, offered tbo fund to the State University on the condition that it f- 
accept a new charter conforming it to the requirmonts of the act of Congnp 
lishing colleges of agriculture and tho mechanic arts. The institation thai ^ 
is the ^'University of Vermont and State Agricultural College/' havi me 

trustees, one treasury, one faculty, but several departments. The 8 > luki . 

done nothing to increase the resources of the institation. On accepting 
the university raised a subscription of $80,000, mainly among its alamnl «uf 
to enable it to meet its now responsibilities. Three new departments w 
that of general and agricultural chemistry, that of civil engineering, and 1 
em languages. 

Beaicles these, the department of natural history was modified and c ir r 
give greater scope to tlio studies bearing directly on agrioiil tore, such as ^ 
any, physiology, and zoology. The institution does not manage a fa k»u>M^ 
ample for experimental purposes if funds should be supplied therefoA. About] 
^ents are in attendance, the numbers in tho scieotifio departments being fiomiiP- 
ter to one-thinl the total number. By the statistics famished for the lenort rfi 
gressional committee in 1874, it appears that of those who have been i «••- 
institution for a longer or shorter time since 1865, a large nnmber have !»•»»« 
various industrial pursuits by which the resoarces of the country are dsTi^ 
that thus tho college is fulfilling thQ designs of its founders by sending i 
men into the great industries of the nation. In addition to the work of v^ • 
in its new ground, it has done considerable missionary work Uirongl 
sending its professors to farmers' meetings, teachers' associations, and ut-— 
gatherings. During the past winter Professor Cressy, late of the Hasaacli 
cultural Colloj^o, was employed by the university to lecture in every a 
State on tho diseases of animals, and to give a consecutive conrseon vet 
cine and surgery in Burlington. These lectures were provided in the hope 
way tho attention of young farmers might be drawn to the ooUege, sbu 
might bo induced to pursue other branches of study bearing on agricaltore. 
that these lectures through the State awakened a great interest on thn mi^ 
college had the lectures in Burlington reported, and a large edition of n 
pamphlet form distributed gratuitously among the farmers and sto k 
State. 

From the beginning the institution has had to encounter omposition ftom < 
ideas of an agricultural college is a mere mannal-labor school for apprentl 
work. Tho aim of the institution has been to provide, first, for instn « 
sciences — those ^'branches of learning" which relate to agriculture and »»« * 
arts ; to equip laboratories, to furnish museums, to secure apparatus, to gatl I 
pliances for imparting scientific and practical instruction, and to add, as 
could be got, tho means of exemplifying such instraction in farm, stock, mbvui 

YiBamiA. 

Virginia Agricultural and Mechanical CoUegCy atBladcAurgh: 
L, C. Minor^ LL. D., president — One of the two college 1 
leferred to in our report of last year as bting in coarse of co 
s now completed and occupied. It is used for lecture and i 
^'^ms, laboratories^ &c. The other, which is of the same size a 
tua designed for similar purposes, will be completed and ready loi 
:)ancy early in the spring of 1877. The two dwelling-houses, \ 
»ear and intended for professors' residences, are also comp u 
XK^upied. They arc neatly finished and of excellent quality, on 
aas been the increase of students since the opening of the co 
1872, that the number is now doubled, and no more can be lecei^ 
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ro until the resources of the college are augmented. The machine- 
», which was completed two years ago, has been enlarged and far- 
ed with additional machinery and tools. A grist-mill has been 
bed adjoining it, and is driven by the same engine as the machinery 
ae shop. The addition to the shop, the mill, and a brick kitchen 
i all built by the students, except the mason- work. They have also 
ip a line of telegraph, connecting the college with the Western Union 
graph line, and thus furnished for themselves a practical school for 
ling the art of telegraphy. They have removed two houses, and 
)deled three messing and lodging houses. By employing the mess- 
iiystem they have sometimes reduced the price of board to $6.50 per 
th. Board with lodging can be had for $10 per month, and never 
eds $15. Many students pay a laige part of their expenses by 
? work, and some who have skill in trades have been able to cancel 
v^^hole. 

le college-farm contains 250 acres, and is valued at $28,000. Impor- 
additions have been made to the stock kept on the farm. Daily in- 
3tion is given in practical agriculture to details of students during 
3rop-season, and in mechanics throughout the collegiate year. The 

of drawing, including free-hand drawing, has been attended Witt^ 
t efficiency and success. The course of instruction in the college is 
ned strictly to what is believed to be best for fitting young men for 

s as farmers and mechanics. The annual interest derived from 
Dwo-thirds ($190,000) of the proceeds of the congressional land- 
' received by this college is $20,638.72, which is nearly 11 per cent. 
le $190,000 invested in Virginia State bonds. The bonds were pur- 
ed at a little more than 50 cents on a dollar, and interest is paid on 
' full amount. 

ofessors, 7; assistants, 3; students, 255, all of whom pursued agri- 
iral or mechanical studies; graduates, 27, 22 being graduates in 
culture, and 5 in both agriculture and mechanic arts. 
ampton Normal and Agricultural Institute, at Hampton; General Sam- 
~j. Armstrong^ president. — The receipts of the institute for the fiscal 
of 1876 were $67,444.94. Of this sum, $39,235.74 were derived 
cipally from private donations made by benevolent persons in thjo 
ral States. The disbursements were $67,332.41, leaving a balance 
112.53 in the hands of the treasurer. The indebtedness of the in- 
ito is only about $4,000. 

aring the year a new Hoadley agricultural steam-engine, of nine 
B-power, has been purchased for $1,200, and the small three horse- 
3r Baxter engine used last year has been transferred to the printing- 
S where it is used with profit. The earnings of the agricultural 
He for work done in thrashing for farmers unconnected with the 
tute have amounted to $200. Iji addition to this, a steam-digester 
steaming bone has been bought for $164, and a buhr-stone mill for 
ling corn for stock and steamed bones into flour of bone for manure. 
a Hunneman hand fire-engine, with 700 feet of hose, for $1,200, 
3 used in protecting the institute buildings. A fire-company has 
formed by the students, who have been drilled and are capable of per- 
ing efficient duty in case of fire. The grounds have been graded and 
oved by filling up a malarious marsh in the vicinity of the institute 
lings', an ornamental pond being left in the center, which adds much 
le beauty of the landscape and serves for a reservoir from which 

23 A 
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water can be taken in oase of fire and thrown upon five a^ 
ings. Hundreds of shade-trees have been set out, taken frum 
nursery, which was planted five years ago. More than 2,000 
mental trees have been added to the nursery-stock, for sale j 
in increasing the beauty and value of the premisea. A 
brick engine-house htis been built and a corridor finished 
story of Virginia Hall^ making ten dormitories for girls. 
has also been put into operation for the mannfactnre of 
The work has been done by two students, and proved pz 
hundred and twenty-four thousand bricks have been 
sold at a profit of $1,24G. Three-fourths of the stu i 
board-bills, $10 per month, half in cash and half in r. 
are paid annually for students' labor in all the indunrfiMi 
F, Marquand, of !New York City, gave, in Jane last, 
tion of a building for a home for male students. Ic is 
and called Marquand Cottage. It afifords comfortab 
rooms for thirty-eight young men. The fomitore vill 
students in the normal-school workshop. 

Sixty-nine girls have worked in the industrial roo c 
^and about 1,200 i)ieces of work have been flnishedi j 

^thern each week, besides making dresses and other | 
selves in time not devoted to required labor. Sewing-n 
by the more advanced pupils. Those in the middle i 
receive weekly instruction in housekeeping, bread l 
cooking, eight being detailed every Saturday to t i di 
keepers on the premises, who teach them in these i 
winter about 4,000 colored children were under theinsuno; 
ers who have graduated at this institution. A teache 
been held for the benefit of the graduating class and sat u 
as might desire to attend. Twenty post-gradnates anci 
of the graduating class availed themselves of the aai 
exercises. 

The farm contains 190 acres, and is valued at 3,000. ! 
year 40 acres of corn have been cultivated, 25 oi s* 1 
clover, 7 of early potatoes, 8 of sweet-potatoes, 9 of c< 
ghum, 3 of pease, 2^ of cabbages, 2 of onions, 4 of as .: 
1 of snap-beans, 4} of vegetables and strawberries, ana ^ ^£ 
The stock on the farm consists of 9 horses and mules, 6 c 
4 oxen, 10 yearlings and calves, 1 thoroughbred Ayrshire 
and 20 sheep. Seventy head of cattle and horses were v 
farm the past season. The care of this stock furnished la 
dents, and a large amount of manure is made for the 
ceived from sales of beef amounted to $3,840. The incoa 
exceeded the expenditures by $833.43, while the knowlec ! 
;he students in its cultivation is incalculable. 

The annual interest on the one-third ($95,000) of the pm i 
^ngressional land-grant received by this institution u 

■ng nearly 11 per cent, on the sum invested. Abonb 
received from a small private endowment-fund. In adura 
;M)me from these sources, $17,000 are required annually to 
t;)enses of conducting the institute. The money thus far I 
Tom private contributions, principally in the Northern b 

Teachers, 17; assistants, 3; students, 256; pursuing i 
i^^vChanical studies, 99. 
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WBBT TIBOINIA* 

West Virginia University — Agrifmltwral Defarimewt^ at Margantoum; 

w. J, TT. JScottj D. D.J LL, />., acting president. — A permanent president 

bhe university has not yet been elected, bat it is expected that one 
rill be soon. The central portion of University Hall, or the Agricaltaral 
bllege, has been completed daring the year. It is claimed that there is 
better-finished public building in the State. The wings will be 
rected as soon as means will permit. The following is the plan of the 
itire building when completed, as seen in the accompanying engraving : 
ength, including the wings, 150 feet ; breadth of the main central sec- 
on, 104 feet ; of each of the wings, 65 feet ; height of basement, 11 feet : 
r first floor, 17} feet^ of second floor, 1^ feet^ of mansard story, 20 

b ; of the main tower fh)m baseoient, 101 feet. There are four rooms 

;h on the basement and second and third floors, measuring 23^ by 35 
)et each. They are for laboratory and lecture-rooms. In the mansard 
x>ry is the commencement-hall, 55 by 78 feet. The basement-walls are 
tade of light sandstone, of uniform color and texture ; the other walls, 
F pressed brick, laid in white mortar : window-sills, corbels, and key- 
x>nes, of light sandstone ^ finials and belts on pilasters of entrances, &c., 

b stone ; belt-course on both towers, composed of fascia and water-table, 

cut stone. The inside is elegantly finished with chestnut. Estimated 

I of the entire building when completed, $75,000. A new building. 
University Boarding-hall, has been erected by private enterprise 

Close proximity to the university, designed to supply a want which the 
ts had been unable to meet. It is heated by furnaces, has a plen- 
uoi supply of soft water, and is famished with modem appliances for 
borough ventilation and conveniences for outdoor exercise. Board, 
deluding everything except washing and lights, is furnished to students 
or $3.75 per week. 

The annual interest on the proceeds derived from the congressional 
ind-grant is $5,400. The State has made at different times two ap- 
ropriations of $10,000 each to the university for a permanent fund, 

3 interest of which is shared in common by the different departments. 
5 amounts to $1,200 annually. These incomes and the tuition received 
■cm tiie students are not^ however, sufficient to pay the annual expen- 

. of conducting the institution, but the deficiency has been generously 
ipplied by the State, so that there is no incumbrance of debt. An 
fort has been made to induce students to pursue the agricultural course 
r study, but not with the success desired. Quite a number, however, 
ursue studies relating to agriculture and the mechanic arts. It is 
cpected that this embarrassment will be corrected when the college 
ecomes older and the importance of an agricultural education is more 
ighly appreciated. The university has no farm. The campus contains 
5 acres, but is not used for agricultural purposes. 

Professors in the university, 8 ; assistants, 5 ; students. 96 ; profes- 
JTS in the agricultural department, devoting a part of their time, 5 ; 

idents, 2. 

WISCONSIN. 

University of Wisconsin — College of Arts ^ at Madison; Rev. JohnBasconiy 
). 2>., LL. D.y president. — Science Hall, referred to in our last report as 

ng in course of constmction, and then described as far as information 
uuld permit, is now completed. It is a magnificent brick building, four 

tries high, and really constitutes the agricultural and mechanical col- 
) of Wisconsin. In it are the machine-shop, carpenter-shop, chenuQal 
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laboratory, cabinet of natural history and agricaltare, and w ^ 

other rooms mentioned in a previoas report. It is heated bj 
has a system of water- works from which the same power tl 
the machinery used for instruction in the mechanical sfao 
abundance of water for its own use and Ladies' Hah, a 
hydrants which are in connection with all the princi] on 
There is also an ample system of sewerage connecting Sciei \ I 
Ladies' Hall with Lake Mendota, by which cleanliness anu 
secured. 

The department of agriculture is reported as in suocessftil 
tion, and its scope and benefits as appreciated by the peonki 
experimental farm contains 196 acres, and is valued at $40, 
university grounds occupy 40 acres, which are not included in 
of the farm as now given. The professor of agriculture and cL 
W. W. DaniellSy M. S., has conducted experiments on the 
four vaneties of winter-wheat, ten of spring- wheat, one of lye 
barley, six of oats, five of corn, and thirteen of potatoes. Th^ ; i 
winter- wheat was about double that of the summer v ieti m 
ments have also been made with soils to test the e i di 

depths of plowing, which varied from 5 to 20 inches. JT laii 
of corn was obtained on land plowed at a medium depia of is i 
Extensive meteorological observations have been made seve 
each day throughout the year on the temperature of the ati 
barometrical changes, relative humidity, direction and force oi } 
kinds of clouds, and fall of rain and snow. The annual interest den 
from the proceeds of the congressional land-grant is $13,490. ! 
have been sold of this grant during the fiscal year 6,218 aoi i 
average price of $7.34 per acre ; and 51,635 acres remain ns u. 

Professors in the agricultural and mechanical college, 10; w 
6; sudents, 124; professors in all the departments, 20 j i i bim 
students, 316, 77 of whom were ladies. The board of visirors, in 
report, say that '^ in the present senior class the percentage of ; 
women to be graduated with honor in respect to higher scho \ 

relatively to their whole number, decidedly larger than thaii oi 
young men ; and this disparity is emphasized by the loss to tlu 
of the first honor." 

The report of the board of regents thus refers to the female d 
ment: 

The act to ro-orcanize the univorsity, enacted in 1860, requires that " the muif 
Rhall be open to female as well as male students, under such regulations and R 
tions as the board of regents may deem proper." In x)ur8nanco of this r li 
the educational privileges of the university are ext-endcd to students oi • 
without discrimination, thus far with no reason to regret the obliflcations ii 
the law. But the regents do not understand that the law, in pTOviding an in ^ 
educational iirivileges, contemplates any special experiments in the matter *ui 
tiou, or the adoption of any rules or regulations founded upon any novel or 
view of the personal and social relations ol' the sexes. The law OBanmes t 
ladies possess the capacity and the disposition to acquire that degree of n^ 
and mental discipline in the study of the arts and sciences which is impa 
course of collegiate instruction. It assumes no more. It certainly does dot k» 
>*>prove any method of instruction or discipline contrary to tho current and . 
lows of tho parents who have children to educate. And while the board is k m 
jle to tho law for the fulfillment of all the obligations imposed in this resp ^^ 
equally responsible to tho public, and especially to tho parents and ||pnardianb» 
lents coniided to their charge, for the enforcement of such prudent roles of di 
w the circumstances render obviously judicious and appropriate. Parents, the 
>hould feel assured, and possess positively good reasons for the aasuranoei tK^ 
>oung ladies who by their presence at tho univorsity contribute equally to 
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D of cnr edncatioDal Bystem, while here Rpecifically for edncationol par- 
ooi^redly exempt from every phase of social iullaenoo or instraction of an 
1 or ohhoxious character, and that sach exemption is required and enforoed 
r of good faith on the part of both regents and facnJty. The privileges of 
-sity are thus accorded to young ladies under regulations as purely unob- 
) and unexceptionable as those provided for any other school of similar 
and purpose, public or private. About one-quarter of the whole number of 
low attending the university are young ladies, successfully competing for 
z with the remaining number in the several departments of instmotion. 
d appreciation on the part of the public of the valuable advantaees thus 
npon both classes of students witnout distinction of sex, and of the views 
borities upon the subject, there is reason to anticipate a more equal propor- 
I number fitting for and attending upon the umvenuty classes. 
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Statistics far 1876 of the industrial instUiUUnu <^ ik$ UnUeiakOM 
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Auhnrn, Ala 



Faycttovillo. Ark. 
Berkflfv, Ciil , 

New naven, Conn 



Newark. Del . . . 
£au Gallio, FIa 



Athens, Ga 
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College Station, Md. 
Boston, Muiis 



Amherst, Mass .... 

Lansiuf;, Mich 

Minneapolis, Minn. 
Oxford, Miss 

Ewluey, ^I isM 

Coliiiiibi:i, Mo ] 
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Lincoln, X«'l)r.., 
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llanover, N. II 

New Bruu s wick, N.J. 
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Name of the Institation. 



Acricnitnral and Meohanioal College of 
Alabama. 



Arkansas Indnstrial University 

University of California — CollogeeofAgri' 

culture and Mechanics. 
Yule College— Shutlield Sclentifio School.. 



Delaware College 

Florida State Agricultural College. 



I 



r 



Ithaca,N.Y 

Chapel UUl.N.C... 



Columbus, Ohio. 
Corvallifl, Oru^.. 



'"ntre County, Pa.. 
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Georgia State College of 
Agricoltore and the 
l^iechanio Arte. 
North Georgia Agrionl- 
tural College. 
Illinois Industrial University 



.« ( University of 
i ( Georgia. 



Purdue University— Indiana Agrioaltnnl 
College. 

Iowa State Agricultural College 

Kansas State Agricultural (.■oliege 



Kentucky Univerait}'— Agricolinral and 

Mechanical College. 
Louisiana State Agricultural and Meohaur 

ical College. 
Maine State College of AgricoltnreaDd the 

Mechanic Arts. 

Maryland Agricultural College 

Massachusetts Institute of Technology. .. 



Massachusetts Agricultural College 



Michigan State Agricultural College 

( University of ) College of Agriculture.. I 

I Minnesota. > College of Mechanic Arte > 

Un i vcrsity of Mississippi— College of Agri- 
enlture and the Mechanic Arts. 

Alcuni University— Agricultural and Me- 
chanical CoUe^re. 

r Agricultural and He- 

( University of I ohanical College. 

i Missouri. 1 Missouri School of Minee 
I and Metallurgy. 

University of Nebraska— College of Agri 
culture. 

(No industrial institution established In 
the State.) 

Dartmouth College— Now Hampshire Col- 
leseofA;;riculture and the Mecnanio Arte. 

Rutgers College— ScientiHo School . . . 



e nr^^^^w C College of Agriculture . . . . > 

University of North Carolina— College of 
Agriculture and the Mechanic Arte. 

Ohio Agricultural and Mechanical College. 

Corv'allis College— State Agriooltnral C^- 
lege. 

Pennsylvania State College 



Name of the fie 
tbeecrfeolt— 1 
chaunl m 
thevBiTanU. 



B0v.I.T.TkhnK&l 

N. P. Gatei. A X....M- 
John Le Gouts, ILB.. 

Ber. Noah Fortv, 1X1 

LL.I>. 
William H.PnBiV'^ 
Hon. WUllia 1 

HlolEe.(| 

tnuteee.) 

Ber. Hearv H.TMlft 
IXD.,LllD..(ebw*, 
kr.) 

JohnlLGitfKT.U'^ 



A.aWeleh,U..I>.^ 
Bev. John A. AmlwM 
John B. BoiwBiB, Uhlt 

(regenL) 
Ibd^.L-GMi — 

BeT.ChM.7.A]ki,&V. 

Capt. William H.F 
John D. BanUa, I.-. 

LLbD. 
WiUiam&Clark,n.]^ 

LKD. 
TbeophihiaC.AM4 

William W.Fot«ilLB.i 

Gtoneral Alez. P. 8linrt 

(chanedlor.) ^ 
Hiram B.B«?«k.lXD^ 
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Btitatioii. 
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34 
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Name of the institatkm. 



Brown University— Agricnltnral and Me- 
chanical Department. 
Claflin University — South Carolina Af^ri- 

caltnral Collegeand Mechanics' Institute. 
East Tonncssco University— Tennessee 

Agricnltural College. 
Agricnitaral and Mechanical College of 

Texas. 
Universityof Yermont and State Agrionl- 

tnral College. 
Yirginia Agricultural and Mechanical Col> 

lego. 
Ilampton Normal and Agricultoral Insti- 

tiite. 
West Yirglnia University— Agricultural 

Department. 
University of Wisconsin— College of Arte. 



Kame of the pmiM 
the aerioaltoxM nAi 
elianioalocjIflBi nA 
the nntrenitij. 



Rev. E. G.BoUiihbJ) 

LL.D. 
Rev. Edward Cooksb 1 

Rev. Tbomae W. Hid 

S.T.D. 
Tbomae S.Gathri^ 

Matthew H. BoeU 

A.M. 
Charlee L. C. MinoE;] 

General SannulC. J 

Btrons. 
Rev. Jrvr, Soott, I) 

LL.D. 
Rev. John Bmoob,! 

LX.D. 
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The foregoing: tables show an increase, compared with the ] 
year's report, of 10 instructx)r8 of all grades and 494 stadents 
agricaltural and mccbanical colleges of the dijOferent States. Agn 
nralcollege scrip was sold in larger quantities than in the prer 
year. It is noticeable that the price per acre realized shows an inc 
having risen from $3.27 to $4.41, or nearly 36 per cent. As the i 
of unsold land is thus annually reduced its value per acre will hy 
ate still more rapidly-, and those institutions which have reserved 
lands will enjoy a great advantage over those that rushed into 
ket at an early day. Vast masses of endowment-lands were solu 
as 80 cents per acre. 

For the first time since this Department has begun to puUidi' 
nual statistics of agricultural education has it been practicable ton 
even an approximate statement of the proceeds of this endc 
available for the support of the faculties. The annual inl m 

institutions, except two or three, is given at $520,283, whicn 
per annum, represents an investment of $8,771,38i3. The Gomm 
the General Land-Ollice, in his annual report for 1869, st ;ue 
gate claim upon the public domain accruing under the f i a 
lege-scrip legislation at 9,510,000 acres, which, at the Zuuiii p 
$1.25 per acre, amounts to $11,987,500. Bnt the prudence wimi 
some institutions have husbanded their resoorces has ] 1 ' 
ago much above this minimum. There yet remain l,4fi3,ouu 
disposed of, which, at the average price obtained during this 
wiU add about six and a half million dollars to the ftind. It j 
less average much higher than this, and will probably raise 
gate to nineteen or twenty millions of dollars. 



DIGEST OF STATE REPORTS. 



CONNECTICUT. 



th the exception of a brief article on the subject of frnit-cultnre, 
ightb annual report of the CoDnecticat State Board of Agricalt- 
:or the years 1874-'75, is entirely devoted to a discussion of ques- 
rclating to the production and manufacture of milk. The work is 
3re than average value, as many of the papers and discussions are 
I exhaustive character. 

e annual meeting was held at Few Haven, May 27, 1874. A farmers' 
dntion, under the management of the board, convened at Wood- 
:, December 16, 1874, and continued for three days. Milk, its pro- 
on and manufacture, was the only subject discussed. Leading 
ulturists and dairymen were in attendance from various sections of 
ountry and took an active part in the discussions. 
'. T. IS. Gold, secretary to the Board, opened the discussion. He 
d that there wasnotonlyadiminishednumberofoattlein the country, 
Iso a decreased production per acre of grass and other forage-plants, 
medy this evil, as it relates to, and has a direct bearing upon, dairy 
nets, he advises the rearing and keeping of a better grade of cows — 
that will give more milk on the same amount of f^ — thereby in- 
ing the profits of the dairy by decreasing the cost incident to 
ing a larger number of cattle. Not only the quantity of the milk 
be thus increased, but the quality also may be greatly improved. 
Eiys: 

re differ almost as much in the quality of their milk as they do in their external 
and appearance. The amount of the principal oonstitnents, as casein or curd, 
% oil; and sugar, can be easUy ascertained and their variations marked, but there 
ore subtle qualities, giving rise to flavor and to its hygienic properties, which, 
more difficult of determination, are of no less importance in a sanitary point or 
uid in the estimation of the customer. If the product varies so much when the 
1 is in health, how wiU it be when disease supervenes to form another important 
nt in the calculation f Cows often continue to give a good flow of milk under 
uid constitutional disorders. The cow-pox, the louls, garget, disturbances of the 
itary canal, foot and mouth disease, and nleoro-pneumonia, though interrupt- 
o not always prevent, the secretion of milk. The cow-pox, even in its mildest 
often causes the teats to crack and bleed, and the exudation may drop into the 
Harsh handling of the udder in milking, or some slight ii\Jury, often causes one« 
QT to give bloody milk ; and garget, when it does not entirely stop the flow of 
iignres its quality in aU degrees of vileness. All the secretions of an unhealthy 
il must be tainted, and milk is no exception. « * * Garlic and onions^ and in 
degree the cabbage family, to which the turnip belongs, give their peculiar odor 
t milk. Weedy pastures abound in vegetation of strong odors and taste, liable to 
uisferred to the milk. Drink as weU as food may introduce impurities. Out of 
undred and seventy families supplied with milk from a dairy in Islington, £n- 
, seventy suffered from typhoid fever. One hundred and sixty-eight individual 
occurred in ten weeks, and thirty died. An investigation showed that the cows 
: water from an old underground tank, built of wood and much decayed. * * * 
»or Law, of Cornell University, relates a similar case where the milk had a ropy or 
character, and a microscopic examination revealed the presence of certain ani- 
i germs, which had their rise in the filthy pool from which the cows drank. These 
3a into the secreted milk, and there multiplied to such a degree as to render it 
}ly unfit for food. * * • £ven impure air breathed by the cow wiU taint her 
It is reported on good aothori^ that the milk fromadAiry in the State of New 
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York when hronght to the cheese-factory was found tainted, and on eTamin at k aftt 
cause was discovered to bo a putrid carcass lying in the pasture. * * * MOkai 
cream set in the dairy are very susceptible to odors of every kind. The smoke of tti 
kitchen, of cooking vegetables, are readily absorbed. The proximity^ of thehowia^ 
or of the niilklng-yard, sometimes taints the milk. Wherever milk is kept ia 
the spring-house or dairy, every pains should be taken to secnre a pnre at i 
When the milk is set in a kitchen, dust and smoke will afifect it iignrionsly, mui 
quality butter cannot be made from it. 

Mr. Nathan Hart presented a paper on feeding for the prodacfion of 
milk. He states that he is engaged in developing an enterprise involT- 
ing the winter dairy as an important part of dairy hasbandiy in a 
ritory formerly interested largely in the fattening of cattle. In thii 
enterprise the qnestion of feeding for the production of milk bein? 
of great importance, he has devoted much time to an investij 
the subject. A series of experiments with different kinds of foaoeri 
ground feed has convinced him that hay is the basis for all winter J 
ing, and that made from the natural and cultivated grasses grown n 
upland meadows is the most valuable, if cut early and' nicely cnni 
This may be supplemented with sowed com and the annual grasseSiiifl- 
let, Hungarian grass, and others. Different varieties of roots are alio 
valuable, and more concentrated food is found in com, oats, backwhei^ 
rye, wheat, and brewers' grains. The latter is used extensively in the 
vicinity of New York, where these experiments were made. DifGannt 
methods of preparing these materials, and entirely different proportiODi 
and varying quantities, are used either from choice or necessi^. Hb 
Hart says: 

After a more or less extended inquiry and trial, gnided by the closest obserrBtioaaad 
a fall knowled^ of the net resnlts^ 1 have adopted the practice of feeding lu^ and iQ 
kinds of what is generally denominated fodder, uncut, and (inclading groond tM^ 
dry, and 1 apprehend that the varying results may be accounted for more in the eztenil 
conditions and the quantity and quality than in the preparation. The syBtem of ftbt 
cow is a laboratory in which chemical and mechanical changes axe conflitantly goiag 
on^ into this wo put the raw material, consisting of the artioles named; apufefla 
animal uses to support itself, to run the machinery, to keep up warmth, xcpair fla 
waste ; a part is thrown off as refuse, and a portion is yielded for the aapport and pnit 
of the farmer. How milk is produced, whether it is a secretion or the resnlt of nm 
other operation of nature, is for the physiologist, and i)erhap8 the chemist^ toiiiTflltt- 
gate. What is required of the feeder is to ^ve the cow just such quantilT, quality, nd 
relative variety and proportion as shall give the greatest quantity, rerarence MSni 
had to the cost of the material and the value of the product. The qnestion of pnfi 
and loss should enter into the calculation. If too large quantities of tiieae sabsniiaM 
(all or any of them) are given, digestion will be interfered with and the yield of mift 
will be diminished. If too little, it will be the same, as the proportion needed to n^ 
port the cow will leave a smaller surplus for the pail, and right here, it seems to metlM 
the field of investigation and experiment. There is a point in quantity and oonoental- 
tion of milk-producing constituents beyond which if we go we do it at a loss. If m 
feed a pail of new milk to a cow, it Will not affect the flow of milk so much as a qufft 
of bran in a pail of lukewarm water with a little salt thrown in, other things bsim 
equal. The point aimed at, then, is to feed in quantity, quality, and condition so as to 
secure perfect digestion and the largest possible product at the least possible expsoM^ 
having regard to quality and profit and loss. 

Is it necessary to cook it to secure perfect digestion f If it is necessary, will or iriU 

not the increased capital, skilled and consequently more expensive labor, more fhtt 

counterbalance tbo benefits of cooking f May we not secure, very nearly, the ssbb 

esult at much less expouHe, and at the same time secure a larger margfin of profit b 

consequence ? • • • Hay should be cut early and nicely cured, and fed in quantity 

vith other substances just as much and no more than is perfectly digested, and ■• 

^'^arly regulated in time and manner as we observe the habits of the animal indieito 

- hen left to help horsolf wlicn at pasture. My own practice is to give a light feedtiiB 

■Adt thin^ in the morning, which will be eaten up clean in ten or fifteen minntes, wblto 

be milking is going on, and tiien the ground feed is given dry with a small qnantlt|f 

tt salt. In about an hour the cows are lot out to go to water, and I prefer they ihiiw 

vo twenty or thirty rods, to drink from warm springs, and get ezeroise, rather thu 

irink aijp*^*^\ f**ozen water in the yard* While they are abscmt the Btablea are deaaMd 
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RDd another feed about tlie same as the first giyen, and the cows put up immediately 
on their return, which will be in about an hour, and they stand or lie down at their 
choice, in an atmosphere almost a genial as the family sitting-room in respest to tem- 
perature. If I am feeding roots, they are fed just before milking at night, and the last 
feed of the day is given immediately after, which is always the largest, and is dictated 
by what I observe when the animal is at pleasure, which is that she always takes the 
largest meal just at night. A healthy cow giving milk in winter has a voracious ap- 
petite, and if allowed will eat £eir more than she can properly digest, and therefore 
mnch is wasted unless the quantity is regulated by careful observation and experi- 
ment. 

Mr. Hart gives the results of his experiments in feeding for the pro- 
duction of milk : First dairy of 12 cows, commencing April, 1870, and 
ending March, 1871, produced a total of 30,680 quarts, being an average 
of 2,556 quarts per cow. Second dairy of 21 cows, distributed through 
the year, about the same ; total, 53,445 quarts ; per cow, 2,549 quarts. 
Ihird dairy of 18 cows, 47,100 quarts ; average per cow, 2,617 quarts. 
Fourth dairy of 12 cows, averaging for three years, 2,416 quarts. The 
lowest net proceeds were $85 per cow, with milk at 4 cents per quart for 

: months and 2J cents per quart for six months. 

During a discussion which followed the reading of this paper, Mr. 
Hart stated that he did not think the feeding of turnips imparted any 
deleterious taste to the milk, especially if they were properly fed. It 
would not do, at first, to give the cow a full ration of any kind of roots. 
If commenced in a moderate way, the quantity may be increased until 
the cow can take all she will eat without communicating any bad flavor 
to the milk. As to the profits of feeding turnips for the production of 
milk, Mr. Hart says : 

A few winters since I was feeding common turnips, and when the supply was ex- 
hausted I had the curiosity to estimate the value of turnips per bushel for feeding pur- 
Doses from the returns that I actually received from the milk. We were then getting 
cents per quart for our milk. The diminished flow of milk resulting from discon- 
tinuing this feed of turnips enabled me to calculate that the turnips were worth 25 
cents per bushel to feed to cows. I refer to the common flat or field turnip. But as 
to their saving hay, I do not think they do. I think they act as an alterative, and 
their use will cause the cow to more perfectly digest her food. It seems to be adapted 
to the wants of the cow and produces a good digestion. I feed just before milking. 

' Dr. E. Lewis Sturtevant read a paper on the physiological considera- 
tions concerning feeding for butter and cheese. He states that milk 
derives its whiteness and opacity from the presence of innumerable glob- 
ules of very minute size, floating in a water-like fluid or serum. These 
globules are composed of the butter-fats inclosed in a capsule or mem- 
branous covering, and vary in size from the 1,500th of an inch to gran- 
ules of less than the 27,000th of an inch in diameter. The variation in 
size varies with the breed; it varies with the time from calving, and* it 
varies with the food. After describing the process of the formation 
of these globules, and indicating their source, he says they are found 
to be larger in the Jersey cow than in the Ayrshire cow, and the 
Ayrshire globules are larger than those from the American Holstein. 
These globules are covert by a membrane of extreme tenuity, which 
protects their contents, and has to be ruptured through the process 
of churning before the contents of the different globules can aggregate 
into butter. This covering is more easily broken in some breeds than 
in others. The Jersey cream can be churned into butter more quickly 
than can the Ayrshire cream. These coverings are also differently 
affected by the acidity developed in the milk. Twenty-four hours' 
standing will hasten the churning of Jersey milk more than will forty- 
eight hours affect the churning of Ayrshire milk. The contents of 
these cells are in varying proportion, and the mixture seems in part 
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physical. Thns, the bntter made firom the milk of one bra 
more waxy than bntter made in a like manner from miiK 
cow of a different breed. The butter made from the large globoMif 
a milk appears to be of a superior grain to the bntter made f 
small globules of the same milk. Globules of a large size an 
easily ruptured through the process of churning than those of t 
size, and those of extreme minuteness cannot be mptured at alL 
sequently the quautity of butter obtained in practice is not dep 
entirely on the amount of fat in the milk by analysiSy bat i 
the form in which it occurs. By means of a microscopio bwu 
milk, the experienced worker can judge of the bntter- valne of a k 
can quickly separate from a herd those cows which produce an i 
able milk for the butter-manufacturer. He can also separate th 
which are the least valuable for the cheese-maker frx>m those 
the most valuable. He can also tell to a certain extent what i 
make his milk best for his purpose. Of the effect of food np 
yield of butter from milk of different breeds, the writer says : 




The question of the effect of food upon the bntter is, therefore^ priDoipaUy Ai. 
tion ooncemlDg nutrition, of the digestibiUty of food, and of the aoility to oaiM* 
tain const! tnents of the food to be taken up in a quantity snffloient for fheiriiilirf 
the animal as determiued by structure. When a oow is piodacinff leas butter tiM 1^ 
structure fita her for secreting, then must an increase of proper K>od UMrsMS Imt 
ter product. When her food is unfitted, through its chacaoter or oonditioD, to ■»« 
the blood with the requisite elements, then must a change of food for the b — 
beneficially perceived on the butter- yield. We have an individiial inflaenoe, k—" 
which complicates the action of nutrition, for the superior oow is more a en 
art, the inferior cow more the production of nature, and accordingly the b«M 
poorest cow of a herd being fed with an increased supply of food, in every 
better cow will respond to a greater extent than the poorer. 

The influence of the £Eits of the food in accelerating digestion and other 

reactions of the food is of importance in a practical view of the effect of the tedll^ 
It is even probable that the nearer the food given approaches the stste in whtahli 
elements are found in the product, (if the food be digestible in this etftte.) the h 
the result. It is even probable that the presence of certain oils or fata in toe Ibod : 
influence to some extent the proportionate quantity of the separate oils in the bi 
and the fat. It is but as we regard an animal as a whole, and attempt to know hir 
by the study of the history of how she came to be what she is, as well as what shsH 
that we can form an understanding of the action or product of any paiticalar pffi 

We recognize the formation of butter as allied to the formation of fat, with this i 

tial difl'erence : the fats are formed and stored subject to the order of the 
economy ; the butter is formed and thrown off, and thus disconnected with the 
structure is nominally sobject but to the order of an external being, the calf orthi 
milker. 

The summary of what would be indicat-ed by the theory of the eow and herflMdil 
that each cow has a limit to production, governed b^ structure, and the gnatsst gris 
of bntter is when her food keeps her to this limit and is not in excess. Second, that the 
character of the food must influence to a certain extent the character of the bnlMli 
but that in the presence of abundant and similar food, heredity exerts a prepolaHl 
influence. The third indication is that the proportion of the bntter stands Is ■• 
definite relation with the casein, bnt that either may be increased within Oflrtils 
limits without a ])roportionate increase of the other. I call this an indication OBhi 
for wo have not as yet presented the formation of casciii, but will here assnme tub 
arises in the milk throngh an entirely different process from the butter, and altboi^ 
*iifluencL'd by structure, yet in a different manner from that in which the botMr 
icmciit is influenced, and there is accordingly no necessarily direct correlation betwMi 
,ho quantity of these two products. 

1 summary of facts indicating the same propositions as our theory is, fiist^ fbst 
ommon experience has shown that one cow is always better than some other eov is 
<■ herd, and that no matter what may be the food the poorer cow can never, on tks 
unio kind of food, and both abundantly supplied, equal in product the better eov. 
Our second proposition is shown by the experiments of Thomas HorsfalL as giTW ta 
*»iU in the Journal of th^^ Knyal Agricultural Society of England, xvii, 2G0; sviii,UO. 
jur third, is the fact that the dilfcrenco between the butter percentage of vaiioM 
jureeds is far greater than is thn difl'erouce between the case in peroentago ; tfaatwH 
«>f analysen of same milks at different periods from calving indioate no ratio ~ 
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In maintainiDg that saperior oows will always respond to increase of 
food to a larger extent than inferior ones, Dr. Stnrteyant states that in 
last so far as animals have been removed from the natural state through 
breeding will tbey be inflaenced in their product by a more nutritious 
and concentrated kind of food ^ for natural food may not be the best 
attainable under an artificial environment which not only exists, but has 
been of long continuance, although the same food may be the best in a 
state of nature. The art of man consists in intensifying uataral condi- 
tions in the direction toward his own desires. The natural food of ani- 
mals, although best for the wild condition, cannot be considered as nat- 
ural food when the whole condition of life of the animal, and her habits 
and functions, have been modified to a very large extent from those 
habits and functions of the undomesticated state ; for artificial methods 
of long continuance, and artificial conditions brought about through 
artificial environment, tend to so completely change the conditions of 
being of the wild animal, that what in the wild animal might be an arti- 
ficial food may be the natural food for the domesticated animal, and vice 
versa. In fact, the establishing of harmony between form and function, 
food and desired product, is the using of the laws of nature through 
man's power for man's own good. 

The practical fact which is worthy the attention of all those who keep 
eattle is that an increase of food, gained by the feeding of meals and 
other concentrated and artificial foods, may perhaps bring profit to the 
owner of superior animals, while the same course pursued by the owner 
of indifferent animals would be surely done at a loss. One farmer can 
feed grain to his better cows and receive a profit on the extra cost, 
while his neighbor, perhaps, with inferior stock, can increase his prod- 
uct but very little by the same means, and then this increase will not be 
sufficient to compensate for the extra expense. Improvement in breed, 
therefore, should go hand in hand with improvement in feed. .The 
dairy-farmer who believes in artificial feeding, which experience shows 
to be the true course, must also, for the most profitable results, believe 
in an artificial breed. As the milk-functions are entirely the creation, in 
their usefulness, of man, and are hence artificial, the superior cow will 
pay a larger profit on concentrated food than will another animal, her 
uiferior, while the inferior animals, under the feeding requisite to ob- 
tain the best results from a herd as a whole, are kept at a loss. 

He closes this paper with the following summary of conclusions from 
the propositions advanced : 

First. That the prodnotion of batter is largely dependent on breed. 

Second. That there is a stmctnral limit to the prodnotion of batter to each cow. 

Third. That when the cow is fed to this limit increased food cannot increase the 
prodact. ' 

Fourth. That the saperior cow has this stmctaral limit at a greater distance from 
ordinary feed, and more ready to respond to stimnii than the inferior cow. 

f^fth. That conseqaently the saperior cow is seldom fed to her limit, while the in- 
ferior cow may be easily fed beyond her limit ; and, as a practical conclnsion, increased 
feed with a saperior lot of oows will increase the butter prodact, bat if fed to an in- 
ferior lot of cows waste can be but the result. 

Sixth. That the character of the food has some inilaence on the character of the bat- 
ter, but even here breed influences more than food. * 

Seventh. That there is no constant relation between the butter product and the 
cheese product. 

Eighth. That the casein retains a constant percentage, and that this i)ercentage does 
not appear to respond to increase of food. 

Ninth. That the casein appears to remain constant, without regard to the season. 

Tenth. That increase in the quantity of milk is followed by an increase in the total 
amount of casein. 

Eleventh. That insufficient feed acts directly to check the proportion of butter, and 
has a tendency to deoreaae the casein of the nulk and sabetitute albumen. 
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Twelfth. That the 1)eBt practice of feeding is to rogulat« the character of 
the charopctor of the animals fed ; feedinj^ superior cows nearer to the ] 
production than inferior cows ; feeding^ if for butter, more concentrated au«i i 
foods than for cheese ; feeding for cheese product snccolent materiali Trhidu i 
crease the quantity of the milk-yield. 

A paper on the resalts of late European experiments in the J 
of cattle was read by Prof. W. O. Atwater, of Wesleyan Univ€ 
The experiments alluded to have been prosecuted daring the pi hi 
years at the principal agricultural stations of Europe. The tab irm 
are valuable and worthy the close study of those engaged in i 
cattle, but are o*f too great length to receive special mention in 
brief review. A few of the conclusions drawn from the result of 
experiments may be brieiiy noticed. Some of the trials made to 
the effect of boiling, steaming, and fermenting fodder, with a ' 
increasing its nutritive qualities, showed that its digestibility 
appear to be increased by these means; still, the food was made 
palatable, and, in cold weather, some advantage is derived firom i 
food. Tlie nutritive effect of food may, therefore, be increased by 
means, while its digestibility may be but slightly increased. The 
meuts concerning the proportions of crude foods, as hay, clover, 
green fodder, &c., that animals digest, apply only to cases where 
are fed either alone or with x)roper admixtures of other foods. '' 
often, however, the digestible parts of the food are not all dig a 

is easy, for instance, to mix potatoes or turnips with hay or 
such proportions that the animals will digest much less of the hay 
they would if the different foods were used in proper amoonts. 1 
are likewise sonic kinds of fodder, as straw, chaff, and com-stalka, 
which many farmers make but little account, and yet which ooni i 
great deal of nutritive matter. In ordinary practice much of tl * 
wasted, when, if mingled with other foods, it might be saved. As 
digestibility of different foods, Professor Atwater says: 

Whether all the di^^ostiblo and nutritious matter of a ration is actually digetfted s 
not depends largely upon the relative amounts of nitrogenous materials itoontliii 
In general, whcu concentrated foods, rich in nitrogen, arc added to onide foodi, asbiV 
and clover, they do not decrease the digestion of tlio latter. But the addition oflaili 
quantities of easily-digostiblo materials, containing little albuminoids and mnch stani, 
sugar, &c., to crude foods, prevents the digestion of part of the latter, and thasenM 
waste. The scarcity of hay and clover, and the over-increasing necessity of nsingifl' 
cakes, beans, pease, grains, and other foods, has given great importance to these mstten^ 
and a largo number of feeding trials have been lately mado with oxen, cows, andslMfb 
&.C., to discover tlio facts pertaining thereto, and their explanation. The genaalpw 
of these exporimenta is as follows: The animal — a cow, for instance — ^is fed for sce^ 
tain time witli hay or clover alone, and the proportion of tho albuminoids andeir^ 
Iiydrates which she digests from tho hay is determined by weighings and analjHI of 
food and excrement. Then, for some time, an easily-digestible albuminoid snbitiBBB^ 
as gluten, is added to the ration, and the elt'ect on the digestion of the hay is noCi^ 
Or, instead of the albnminoid snbstance alone, food-matenuls rich in nitrogen, aa oQ- 
jake, bean-nu^al, or bran, are used and their edect likewise determined. -In otburex- 
^)oriments, carbo-hydrates, as sugar, or starch, or easily-digested foods containing moA 
of th(^so an<l little nitrogen, as potatoes, are mixed with tho hay or clover, andtlw 
*^»eir influcrico on tho digestion is determined. 

The general results of these experiments are : 

L' irst. As to the elVect of albuminoids. Tho addition of oven considerable qoantitki 

""f easily-digestible substances rich in nitrogen to crude fodder- materials camei DO 

jliaugo in the digestion of tho latter. As largo a percentage of hoth albuminoids ud 

^arbo-hydrates of hay was digested by ox(in, cows, and sheep when the hay was missl 

•'ith gluten, bran-meal, rape and linseed cake, «SL'.c., as when the hay was led aLone^ 

second. As to tho ejects of carbo-hydrates. When non-nitrogenous snbstaneeii M 
starch, or sugar, or easily-digestible foods containing much of these and little nitiagBi 
are added to crude foods, as hay, straw, and clover, the di<restion of the latter lidft* 
"i-eased, and, what seems paradoxical, it is not the carbo-hydrates alonO| batntberthi 
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albuminoids of the hay, whose digestion is prevented by the addition of the carbo- 
lydrates. An illustration of this is fonnd in a series of experimenU performed by 
IVolff, at Hohenheim, in which sheep were fed with clover hay alone, and 63.7 per cent. 
>f the albuminoids, and 51.2 per cent, of the crude fiber were digested. In suceeeding 
periods mixed rations of clover hay and potatoes wore given, the proportion of the 
jotatoes being increased in successive periods. The proportion of albuminoids digested 
rem the hay in these periods was gradually reduced from 63.7 to 45.7 per cent., and 
;bat of the crude fiber from 51.2 to 43.3 per cent. 

From experiments upon the use of potatoes and turnips with hay and clover, Wolff 
ioncludes that when hay and potatoes are so mixed that the dry substance (organic 
(obstance -{- ash) of the potatoes is not over one^ighth of the whole dry substance in the 
nixture, the hay is digested as when fed alone. But if the dry substance of the potatoes 
)e one-fourth of the whole, the digestion of the hay will be 5 to 10 per cent, less, and 
f it be one-half of the whole the nay digested will be 10 to 20 per cent, less than be- 
bre. The decrease of digestion from use of turnips in like proportion would be only 
lalf or three-fourths that produced by x>ptatoes. It is probably safe to assume as a 
general rule that concentrated food, containing not over seven or eight pounds of di- 
^tible albuminoids to one of digestible carbo-hydrates, may be led with hay and 
lover without detriment to the digestion of the latter. • • • 

Tho writer says that crude foods like straw and chaff saffer much more 
OSS in digestion than hay and clover when mixed with easily-dif^estible 
tfurbo-hydrates. These contain relatively small percentages of albumin- 
rids and large percentages of carbo-hydrates, and when more carbo- 
lydrates are added the excess is of course made larger, and the digestion 
>f both crude fiber and albuminoids made smaller. There is a difference 
n the quality of the food contained in the straw and the hay. The quantity 
)f the nutritive material and its value are two different things. In other 
^ords, from the meadow-hay the animal digests a little less of carbo-hy- 
Irates and more than twice as much of albuminoids as from the oat straw. 
Fhe meadow-hay is a richer food than straw, richer in albuminoids. Straw 
jg rich in non-nitrogenous, but poor in nitrogenous nutritive material, 
[t is, however, a very valuable fodder when fed so as to secure the util- 
isation of the digestible material which it contains. To make it an ap- 
3ropriate fodder, fit for the ordinary demands of animals, it must be 
nixed with some other substance rich in nitrogen. In the experiments 
referred to, straw was mixed with bean-meal, which contains a large 
proportion of albuminoids; in this way the fullest utilization of both 
was secured. 

The value of straw, corn-stalks, chaff, &c., as fodder for stock, is very 
nuch underrated by many farmers. There are two chief causes of this : 
)ne is that the crops are often allowed to st>and irnharvested until they 
lave become very indigestible; the other is that they contain so little 
litrogen that the animals do not digest them completely, and the ma- 
terial that is digested has so small a proportion of albuminoids as to be 
][uite unadapted to their wants. It is a great error to allow forage crops, 
IS hay, clover, grain, &c., to become too ripe before harvesting. As the 
plant grows older it becomes less digestible, and, further, the young and 
jucculent plants are much richer in nitrogen than when they are older. 
Better a lighter crop of rich young hay, with a nutritious aftermath, 
than a crop of riper hay, which, though heavier, contains less digestible 
material, and that poorer in nitrogen. A second error is in either ignor- 
ing as fodder or feeding unmixed such foods as straw, chati', corn-stalks^ 
&c These should be mixed with materials rich in nitrogen, ai^ thus 
form staple and valuable food for stock. 

In discussing that branch of his subject relating to feeding for tho pro 
Auction of milk, Professor Atwater gives a table showing that 30 pounds 
3f fine quality hay, or 120 pounds of young succulent grass, both of which 
anateriala are excellent for producing milk, will furnish just about the 
luiounts au«] proportions which it is calculatvcd a uiilcb-cow would need 

24 A 
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to give a fall yield. One hundred and flfty-foor ponnds of yoimf 
contain about the same amount of digestible material, but tl a 
than it need be in nitrogen. On the other hand, it won re « 
pounds of poor qaality hay to furnish as much nutritive n 
30 pounds flue quality hay or 120 pounds of young grass, ana u n 
contain only about one-half as much albuminoids as the oow ne 
production.* In the better hay and yoang grass there 19 one pi 
albuminoids to about 5^ of carbo-hydrates, in the poorer hay t tovnk 
and in the young clover one to 3f . Cows will do well on yon g 
and probably very little better on young clover, bat they wUl »ai 
well on poor hay. 

An experiment in ad libitum foddering, {. e,j giving the m 
they would eat, showed that the cows which consamed a 1 ion 
pounds of greeu clover and 6.7 pounds of barley straw, proc 
same quantity of milk as they did when given 123 pounds of gre 
alone, while the composition of the milk in both cases was toe 
The green clover was over-rich in albuminoids, and when it 1 
alone there was a waste of valuable material. In this especial 
part of the waste was due to tbe fact that the cows were fed ad I 
and ate more than they could well utilize. The result shof 
nutritive material of the fodder will be more or less profl iiy ui 
in proportion as the composition of the ration approacbi more or 
nearly to that most naturally adapted to the special demands of 
animal. 

The experiments conducted by Professor Haubner in ad lib 
ing are alluded to, and his conclusions quoted as follows: 

The ad libitum foddering has proved ansatiBfactory both with niilch-oowB 9^^ ^ 
teniDg Bheei). The nutritive elfect, as expressed In the quantity and qua] 
milk and in increase of weight, was proportionate neither to the qaantity »«» > 
the fodder, nor to the nutritive ellect obtained from a smaUer bat pzoperJj 
ration. 

In answer to a question asked during a discussion which followed 
reading of this paper. Professor Atwater stated that by increai 
ration up to a ciTtiiin point the yield of milk may be increased, 
only the total yield but also the richness of the milk. The amoani 
dry substance, fat, casein, su^^ar, &c., may be thus increased ; bot at 
same time the composition of this dry substance, the relative c 
ages of fat and casein, remain even, though the proportion 01 
albuminoids in the food may be changed. He further said: 

To feed milcli-cows the largest amounts of the richest fodder may be venr waitaftL 

Too lueagor fodder is still \em economical. Ilcre as ehsewhero a fair mean will betesd 

best. As regards the etfect of dilterent foods on the oomposition of the mUk wtBV 

not ho])u by variation in the fodder to change a *' casein" (cheese) oow to a *'botltf^ 

cow. We must rathi;r depend for the quality of the milk — the relative richnev io iit 

or cBHein, its Hpe<'i;ii litnosri for burter-makin;; or cheese-making — upon the peonliaritki 

>fdiit't'rent breeds or dilfcTcnt individuals, and for qnantity upon the pecnliaiitiM of 

be animuls themselves ; or. in few words, for quality of milk select proper brndi; te 

I aantity , good milkers. Suit the food to the animals and feed well, but not OTSMiflWy* 

\t the annual meeling of the board, held in May, 1874, Gtov. Chailci 
X. ln[j(*rsoll was elected president; T. S. Gold, secretary; Proft-Sil* 
■^mir»i,#^ntomoloj]:ist; W. 11. Brewer, botanist 5 iS. W. Johnson, oheinilti 
• 4x^i Mr. V. M. Augur, pomologist. 

DTDIANA. 

".no cwenty-fii'lh annual report of the State Board for 1875 is a ' 
o<ie of smaller dimensions than lis immediate predecessorSi owing to 
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oinission of the reports of the State geologist and the State pomological 
society, which have been published separately. In addition to reports 
of the Board, of the State association of short-horn breeders, of the 
State poaltry association, of a meeting in the interest of the State expo- 
sition at the Centennial, of the third State fair, and of operations at the 
Purdue University farm, the volume contains essays on subjects of great 
interest to the farmers of the State. 

Among the essays is one by Mr. Thomas Olcott on grain and grass 
growing. He says : 

The main point is to make every rod of land available in raising somethinff nsefal.' 
Good crops and increased fertility are the objects. Manuring is the life of urming. 
The true ideal of farm-life is to raise such variety of grains and grasses^ of rich, Insoioos 
frnit and beaatifnl flowers, variegated with the finest selections of stock and domestic 
animals, as will throw a charm around that spot cidled home. • • • j abhor the 
idea of large farms with isolated homes, bevond the reach of church and school-house. 
The danger of large cities is preferable to the other extreme. Why pay taxes for five 
times as much land as you can cultivate T It is the rich, closely cultivated spots that 
are winning. Th^ capability of land is almost unlimited. K 200 bushels of potatoes, 
or 100 bushels of oom, or 40 bushels of oats, or 25 bushels of wheat, or 2^ tons of hay 
can be raised from one acre, wh^ go over five acres to get the same amounts T Suppose 
you own but forty acres, and six acres of this is wood-land ; on this smsdl farm you 
might have nine acres in com, five in wheat, five in oats, five in ^ass, two in potatoes, 
two in buckwheat, one acre in rye, and three acres of orchard, which would be m clover 
or small grain, leaving one acre for a honse^ barn, and garden, and one spare acre for 
pasture lot. Here is a great variety, and if highly cultivated would feed the family 
and give a surplus for market. This is not ideal, for we have approximated it the pres- 
ent year. But suppose each crop was brought to its highest capabilities^ and that each 
field was enlarged according to the circumstances of your farm, how much could be 
done with small capital? 

* There is one section in the State that specially needs development. Alon^ the line 
of the Ohio and Mississippi Railway, particularly through the counties of Ripley and 
Jennings, there is a wilderness of uncultivated land, wonderfully adapted to grass- 
growing, and consequently to stock-raising. This land ranges from $15 to $50 per acre. 
It only waits the skillful hand, and it becomes the finest and healthiest stock-growing 
region of the State. Inclose these lands with a neat, substantial fence, surround its 
borders with native forest-trecA, such as sweet-gum, maple, and white oak, aU neatly 
trimmed ; clean up the thicket; drain the wetter portions, and you have something 
substantial for the abundant growth of timothy, red-top, clover, or blue-grass. Most 
of this land will also produce any crop raised in the State. Its nearness to the best 
markets, it« bealthfulness for man or beast, resulting from its under stratum of clay 
and limestone, and its pure water ; all these and many other advantages invite the en- 
terprising, intelligent farmer to come and subdue this wilderness and transform it into 
a picture of beauty as God designed it should be. That this region of Southern Indi- 
ana is capable of the highest culture we need only refer to the few cultivated tracts 
already existing there. Fields of timothy yield readily two tons per acre ; corn, with 
reasonable drainage and culture, C^ to 80 bushels. Its forests are abundantly supplied 
with fox-grapes as large as the Catawba. The greatest want in this entire region is 
more model farmers who have faith in the work, and the ability, and brain, and wiU- 
power to put it through. 

Tlie sbort-horn breeders' association met in Indianapolis May 26, 
187G. Kepreseutatives were in attendance from almost every county in 
the State. Favorable reports were made by a large majority, and the 
ontlook was thonght to be very encouraging. There are now but few 
counties which do not contain from one to &ree or four herds of thorough- 
bred and high-grade cattle. 

A discussion occurred in regard to the proper treatment of young stock 
intended for the shambles. Mr. Woodruff thought it most profitable to 
fatten and sell cattle before they were two and a half years old. ^ He had 
fouod by experience that they could be made to weigh from 1,200 to 
1,500 pounds the first year, and this ratio diminished as they grew older. 
Mr. Aikman stated that he had i'ouud that a calf, by proper treatment, 
increased in weight at the rate of about a hundred pounds a month : 
while a steer three years old, which would eat twice as much as the calf. 
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would iucrcase only at tho rate of about 50 pounds a month. 
Thrasher (one of the oldest breeders in the State) said he was 
that tho first thousand pounds of increase of weight cost but 
much a:s the second, and so on. A great mistake is made by ion 
cattle out on gra^s too early in the spring and stopping: the feed. 1 
is the very time they ought to be fed. At first they should be i 
regularly and strongly as during the winter months, and the aoD i 
feed gradually decreased as the grass becomes more mature. 

Mr. Lowder read a brief paper on the value of short-horn bolls i 
the characteristics of a good breeding-bull. He said: 

A good short-horn boll, descended from pnre ancostois, both male ftnd female^tlHit 
were themsclyes good, may be depended upon for prodacinj^ good c&IyMi eren (rtm 
very inferior cows. On an average, it wonld be sate to say that his calves wonl< 
one year old sell to the intelligent grazier for $10 more than those sired by an onii 
low grade ; and at two years, for f^i more ; and at three years old, to the Imtefabi - 
shipper for $40 or $50 more. It wonld bo safe to say that calves from sach a bnllf 1 
and Kept by the well-to-do farmer until throe years old, wonld each net him at 
$25 more than those sired by such bulls as usually run the public hij^hways, and wn 
found on many good farms. A little calculation wonld illustrate what a short-boa 
bull would be' worth. From the time he is one year old until he is two, he wonld rin 
twenty-five calves, and after that until ten years old seventy-five a year. SappOM^ 
then, a farmer ha\ing as many cows as one bull can serve, an<l he should buy a mil* 
class short-horn of only good pedigree one year old, and should keep him three yesn^te 
would then have one hundred and fifty calves tbat would be worth when disjxMedof 
the nice little sum of $3,750 as the protlt for the service of the bull. The bulissntcd 
it. The farmer would not have had it but for tho use of tiie thoronghbzed bolL 

Stating tbat the last census showed that there were 393,736 milflh- 
cows in the State, while there were now but 260 short-horn bollsi or 
about one-twentieth of the number needed for that number of cow8| hb 
continues: 

While I am free to acknowledge that an ordinary small farmer with only £9iir of fin 
common cows cannot afford to pay for his own use $200 for a ball, I wiah to insist thik 
while there is a lack of at least 5,000 thoroughbred bulls in Indiana that should h 
supplied, and at least 50,000 farmers in our State organized into granges for the pB^ 
pose of co-operation and mutual assistance in all thiugs that pertain to their interaii 
DO good thoroughbred short-horn bull should sell in the State at pnblic anotionibrkM 
than $500. Though the assertion may not be believed by some of my heareiSi yst I 
declare he is worth the money, and would earn the amount in one season, if propi^f 
used, simply in the production of steers alone. Then, when we consider that tim 
are probably not less than 250,000 cows in Indiana that ought to be replaced with hitt* 
bloods or higher grades, or thoroughbreds, and that by the use of thoronghlnedhiDi 
only the native and low-grade cows can be replaced by the high-grade or thoraoglh 
bred in a few years, the value of their services becomes more apparent. It is thrir 
known superior merits in grading up the common stock of the country that biiaii 
them into such demand, and the comparative scarcity of good balls contribntes tow 
high price. The price is regulated by the supply and the demand. The fimMr whs 
proposes to wait until good short-homs can bo bought at beef-price will never be thi 
purchaser of a good bull. 

He gave the points of a good breeding-bull as follows : 

It is impossible for any ono always to teU how buUs will breed until they axe taitodi 

vet the intelligent and careful farmer or herdsman can guess with appraximats co^ 

cainty as to tho general character of the get. A good breeding-boll mnst not onlyta 

^iko a bull, but he must look liko a bull ; that is, he mnst not look like a cow; heaM 

je masculine in appearance. And this holds good in the pare short-honi as in theaonb^ 

jr any other breed. A good bull is as much entitled to the peculiar eye, head, bonii 

lecky shoulder, and chest that characterize him as a male as a man la entitled to liil 

)card and the peculiar expression of his countenance. A bull with light JawSy nanow 

ace and forehead, slim horns, thin neck and shoulders, is seldom an impressive sim of 

;ood things. He must bo masculine in appearance. This does not imply that he moil 

«)o coarse ; on tho contraryi he should be line. Coarseness may be defined aa UDeren* 

loss, whUe iineness is tho result of uniformity. Each part should be aach that it ftti 

•moothly and evenly to those acMoluing it. 

Ap \sm itAAn Bald above, a buU is yalnable only as his breeding is Talnableb Ttk 
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depends, of course, to some extent upon the cows to which ho is used. Great extremes 
between sire ami dam seldom nick well together. The intelligent breeder, in making 
selection of bis breeiling-bull, will have regard to the cows with which he is to be 
oonpled. If they arc under size, he will select a bnll of good size, one that is not too 
large. Great oiwtreiues don't mix well. If his cows are large and inclined to breed too 
much bone for the amount of flesh, he will select a bnll of rather compact form and 
good tie .-shy qualities, but one that is not too much under size. The skillful breeder, 
before S4r'lectin>r his bnll, should determine what he wants, and should be able to give 
an int4'>Iii;;eni reason why he wants him ; and, after having made his purchase, should 
know how to use him. The ability to answer intelligently to what, why, and how, is 
as indisi)cusablo to tho intelligent breeder of neat-cattle as it is to the man in any other 
profession. 

Mr. S. F. Lockridge read a paper on Indiana as a grazing State, which 
elicited some discussion. Mr. Thrasher desired to call attention more 
fully than the writer had to the importance of underdraining past- 
ures. Ho stated that while it is found almost impossible in many por- 
tions of the State to raise corn without underdraining, but little atten- 
tion is given to underdraining grass-lands. Farmers seem to think that: 
grass will grow an^' way. In his opinion, it was just as necessary and 
important to drain grass as grain lands, and the effects will be seen in 
the grass and upon the cattle as readily as upon grain. In most past- 
ures there are low places not fit for grazing, and these places are 
shunned by the stock whenever they can do better. It is only when 
they are compelled by scarcity of grass elsewhere that they will eat tho 
inferior grasses of these low places. Nothing is better for winter forage 
than blue-grass, and to have this grass in winter a field should be past- 
ured closely until about from the Ist to the 10th of June, when the stock 
should be taken off, allowinf it to grow up and fall over in one dense 
mass. His reason for pasturing early is, the blue-grass seeds early, 
and pasturing at this period prevents the seed-stalk from forming, and 
then, when the stalk is removed, the grass branches out into heavy foli- 
age — nothing but blade upon blade. Such pasture in winter is better 
than the best of hay. Indeed, cattle can be wintered exclusively upon 
such pasture and come out in the spring in fine condition, having made 
some growth all through the winter. As to the value of blue-grass, Dr. 
Stevenson said : 

Bine-grass, I believe, was styled by my friend Lockridge the grass of grasses. I 
think, probably, he was about right ; but the trouble with ns is, wlien we get a good 
thing we use it bometimes a little too much. Land has become very valuable with us. 
In many places it is worth a hundred doUars an acre. The question is this* with blue- 
grass : There is no doubt about its making the best winter pasture we have ; there is 
nothing equal to it; it stands the frost and the breezes; keeps green with me until 
about the middle of B'ebmary or the Ist of March. Would it be more profitable, taking 
into consideration the value of the land, worth from fifty to one hundred dollars an 
acre, to secure hay enough for your stock by cutting your grass and stacking it, and 
then feeding upon the cured grass rather than upon this winter gras:^ in the fields T Of 
course you save the expense of cutting it ; but it only affords green grazing. Would it 
not be a matter of economy to use meadows where land is very expensive, because it 
gives much more upon which to keep your stock f It might be best for those who have 
cheap land to have more winter pasture, and to the interest of those who have high- 
priced land to make more hay for the winter feed and to keep their cattle in houses. 

As to the profits of grazing. Dr. Stevenson said : 

My impression is that grazing is the great interest of the country, for, as I have 
already said, it does not wear out our lands, and it produces almost everything we need 
as a matter of subsistence. There is nothing, in my opinion, equal to beef as a meat. 
I think it is encouraging to short-horn breeders to know that the consumption of beef 
is rapidly increasing. Every farmer is using it almost exclusively. They can have 
good beef through the winter and the summer without running tho plow at all. Yon 
nave the flesh to eat, the hides for shoes, the taUow for lamps, the bones for manure, 
and tho hair for plastering. There is nothing about the cow that is not valuable. Yon 
can raise your 8heex> ^^^ ^^^ them yourselves; so that your grass produces almost 
everything that yon need. 
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Mr. Thrasher gave the following description of the iK>iDts of a n 

short-horn cow : 

Head short ; broad between the eyes ; eyes fall and prominent* yet mild • 
the muzzle, with orange nose, (black nose not allowed, mottled noae old< 
slim neck, neat in throat latch, with no surplas skin nndemeath the ne *. 
prominent and full, with straight bottom line ; flank well let down ; ho m « 
color, standing level with the back ; wide, level hips, and low; ribbed out «t«il I 
the shoulder, with full crops; tail small ; hide yellow or orange color, aoft andc 
to the l)ouchy with good thick coat of hair, with fur next the akin, as a icood bbnu. 
always has ; fine in bone ; legs tapering nicely from the body to the noof ; atimii^t hiii 
legs. She may be white or red, or a mixture of the two. 

Mr. J. T. Williamson read a brief paper on the preparation of dioit- 
horns for exhibition. Be stated that it was injarioas to breeding-oowi 
to fatten them to the extent necessary for public exhibition, lir. 
Thrasher objected to this declaration. He did not think an ove^M 
animal would be quite so surely a good breeder as she would be in 
flesh, yet he was satisfied but few men in the country fed to an exi 
which would prove injurious to breeding-cattle. He claimed to 
had considerable experience in the matter, and stated that he 1 
hibited at Indianapolis as fat short-horned cows as most other exj 
iters, and they were as regular breeders as any he had. As to the ] 
ular color of shorthorns, he said : 

We find that the public mind now is not satisfied with anything bnfc red. Now, I 
have bat one objection to the red animal, if it possesses good qnalitica. The nd edor 
is so much thought of that whenever a red buH-calf cornea into the world he ii kipli 
whether he is any account or not. It is ceitainly a mere fancy. Bnt we, aa Amerieu 
people, take up with some hobby and never stop n^til we mn it into the ground. II 
will bo just so with this question of color. It is pretty near in the ground now. Itk 
no evidence at all that a red animal, because it is red, is a perfect anort-hom. Then 
are a ^reat uiany that are white as pure as the reds. The uataral color of the short* 
horn IS a mixture of the two. Yet I try to raise the reds, to accommodate the po^ 
ular demand, because I cau seU them better than I can the white ones or the roufc 
As a rule, the whites or lif;bt roans are the best " handlers" decidedly. We mey^ 
when we say good *^ haudliuj; qualities," that an animal is soft and mellow to til 
touch when yon put your hand upon it; such an animal as the batchere say windk 
right; its meat will bo tender und Juicy. * * * There are a few good handlen uimf 
the reds, but, as a general thin«]^, they are not as good handlers as the otben. If vf 
examinu tlio history of sliort-horus, wo will fiud that the reds have hud no piedominaiin 
until recently ; that the whites and the roans predominated nutil now. 

The secretary of the board states that there are now Beveuty-aix eonntj 
and twen'ty-one distri(;r agricultural societies in existence in the StatBi 
lieportH ironi these Hocietios show the most of them to be in good work- 
ing condition. 

Indiana is among the few States which publish annual statistiGS of 
crops, tarm-animals, and manufactures in each county. 

Among the contents which have not been specially referred to aw 
essays on thorouglibred liorses and cattle; the era of machinexx; agii* 
:ultural ediicatioQ in college, and road-making. 

KANSAS. 

One of the most interesting and valuable contribations to theagri- 
iultural literature of tiio year is the fourth annnal report of the Kim* 
*as State IJoard, inehuling a State census, for 1875. It is printed on 
)eautilully-tinted paper, and contains about eight hundred pageSi It 
Mibraees statistical exhibits, with diagrams in colors, of the agricidfr 
.al, industrial, mercantile, and other interests of the State, together 
vith a colored outline-inap, showing congressional and land districts; 
-APtionai maps in colors, of each organized county, showing their zela- 
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tive size nnd location, railroads, railroad and public lands, towns, school- 
houses, water-powers, &c. These maps, produced at preat cost, are 
likely to prove serviceable, among other things, in inducing immigra- 
tion. 

A brief synopsis of the transactions of the Board in 1875 is followed 
by re|>ort8 and papers on subjects of iuterest to the people of this young 
and rapidly-growing State. Among these are a sketch of the history of 
Kansas, including its tribulations and its triumphs ; a sketch of its 
agriculture, abundantly illustrated with diagrams ; separate papers on 
the geology, the rivers, the birds, the fishes, and the railroads of Kan- 
sas; the history and present condition of its public-school system; 
historical sketches of the State institutions for deaf mutes, for the blind, 
and for the insnne, and of the State penitentiary ; a condensed history 
of the name, settlement, population, industries, and products of each 
settled county ; a State census, Including very complete and well-digested 
statistics or population, occupations ,ai)d industries, public institutions, 
farm-animals and their products, field-crops, agricultural organizations, 
&c. ; State laws to promote timber-culture ; also the herd law and fence- 
laws. Tbe volume concludes with an extended report of transactions 
at the eighth annual meeting of the Kansas Academy of Science. This 
includes brief papers on ozone in Kansas atmosphere; the Nebraska 
hot bliitl'; Kansas chalk ; analyses of Kansas soils and of Kansas salt; 
calamites ; Kansas mammalia; the habits of certain larvae; the cot- 
ton wood-leaf beetle ; the Rocky Mountain locust ; larva and chrysalis of 
the sage sphinx, and tbe Lepidoptera of Eastern Kansas. 

Prof. W. K. Kedzie, chemist to the board, gives a brief account of his 
trip to Europe and his investigations into the workings and operations 
of the ap:rienltnral stations he visitcul. 

Mr. Alired (rray, secretary to the board, gives a detailed history of the 
damages sustained by the grasshopper iuva^ion and the efforts made for 
the relief of the sutferers. From his statement it appears that the Elan- 
sas central relief committee receive<l and disbursed during the period of 
its operations the sum (in cash) of $73,863.47; supplies, 265 car-loads, 
and 11,041) packages. The average value ot a car-load was estimated 
at 8400, and of packages $5, wbich gives $161,245 as the aggregate 
value of contributed supplies received and distributed by the committee. 
This added to the cash receipts gives a total as disbursed by the com- 
mittee of $235,108.47. 

Mr. Gray quotes the following from the report for 1875 of Professor 
Riley, State entomologist of Missouri : 

The life-history of this ineoct is essentially tbe same as that of the more common locasts 
that aro with vs every year. Tbe female, when alM)ut to lay her eggs, forces a hole in 
the i^roiiud hy uieaus of the two pairs of homy valves which open and shut ar. the tip 
of her abdonienf aiul which, from their peculiar structure, are aclu.irably fitted for the 
pnrpoHo. With thi* valves closed she pushes the tips in the ground, and by a series of 
mubciilur t-fi'oris and the continued opening aud shutting of the valves she drills a hole, 
until, ii' a few minutes, (the time varying with the nature or" the soil.) the whole al>- 
doinen is buried, the tips reaching an inch or more below the surface by means of great 
distension. Now, with hiud legs hoisted straight above the back, and the shanks hog- 
ging more or less closely the thighs, she commences ovipositing, tho eggs being voided 
in a pale, glistening, and glutinous fluid, which holds them together and binds them 
into a hmg, cylindrical pod, covered with particles of earth which adhere to it. When 
fresh the whole mass is soft and moist, but it soon aequires a tirmer consistenuy. It is 
often as long as the abdomen, and lies in a curved or slanting position. It is never 
placed much more than an inch below the surface, except when some vegetable root 
has been followed down and devoured and the insect leave» her eggs before emerging. 
In this way the mass is sometim«^8 placed a foot below the surface. 

The eggs which composed this mass are laid side by side to the nnmber of from 
thirty to one hondredi according to aize of maw. They are 0.15 to 0.20 inch, one-fourth 
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as wide, slightly cur\'ed, of a pale yellow color, and rather larger at the anteriortk 
the pobtcrior end. 

As the h^tchint; period np^^roiiebes, they beeome more planip and pole, anddn* 
bryo, with its dark eyes, is visible throngh the shell, which is now somewliat 
parent. Tho ()j)enin;;' to this e«;^-mas3 is covered up by the mother, bat tb« 
batched iustxt has no difiiculty in escaping. When tirst hatched, theUttlft ■ 
quite pale, but soon becomes iiiotiled with gray and brown. In eacapinjcfr •-■>« 
it. is fivit covered with a delicate white pellicle, which has to be cast off 1 
can be ireedoni of niutiou, so that the insect may be said to molt as soon f» »«' 
Except in Iiavin;; a narrower prothorax, sloping roof-fashion to a median 
lacking wings, the yoang locust scarcely diifera in structure from its pansuk, 
perfect winged form is gradually assumed through a scries of four molts, do 
lirst three of which the wing-))ads become larger, and during the last, from the ^%^m 
the perfect state, the thorax becomes llattencd, tho winf^s uro acquired, and tbeiflHi 
ceases to grow and is ready to procreate. The time required from hatching till 111 
wings are obtained averages about two months. The hij^h and lonp^iiiehtB,chaMkl 
istic of tho species after the wings are acquired, are seldom indulg<ra, except itai 
there is a fair wind. * * * The eggs are laid, by preference, in bare, sandy pbo^ 
especially on high, dry ground which is tolerably compact, and not loose. It ii^ 
erally stated that they are not laid in meadows and paslkires, and that hard i 
tracks are i>referred ; in truth, however, meadows and pastures where the gn-' 
closely grazed are much used for ovipositing by the female, while on well-U»i 
roads she seldom gets time to fulfill tho act without bcin^ disturbed. Thasi 
traveled road may present the appearance of being perfectly honey-combed with 
when an examination will show that most of them are nnlinisbod and contain no 
whereas a iicld covered with grassHstubble may show no signs of snoh holes U-,.- 
abouud with eggs. 

Ill comparing the year 1874 with that of 1875, the secretary aajsi 

Eighteen hundreil and seventy-four teemed with eventfal disasters ; 1875 with a 
ance. The wonderfnl recti ])erative powers of the State from an unexampled dev»^ 
and the catalogue of misfortunes incident thereto, are prominently and viv 
trayed in tho pro^cR'ss uf the year. More than a million acres have'i>eon addt^i 
cultivated area ; tho corn product has leaped from iif teen to eighty-one million 
wheat^'rom h'ss than nine to nearly fouiteeu millions ; other crops have inciwi 
like ralio. Such progres^^, following on the heels of most dreadful disaster, i 
parallel in tho progress end history of agi'icnlture. Last fall the farmers Sam^- 
the destrution of com and many other crops by locusts would not only entail 
but render work-animals unlit for farm operations. This stimulated UJ} "" 
while work-animals were compai'ativcly in good heart. An increase in i 
winter wiieat and rye, and a large breadth turned over for sprin;; grains, wat 

Hay was light, but exceedingly nutritious. Necessity coiupollcd farmcrSy mi^ 7 
tho histoiy of Kansas, to go into winter with an abuudaut supply, it beinj{ 
and in many caacH the only, stock-food on which they could rely. The winter Wa^ 
an average one in severity of cold, but comparatively dry, aud therefore favor 
stock th::t; had no artiiicial shelter or protection. All kinds of farm-animalfl^ 
swine, came out of winter thin in ilesh, but in good heart, and free from any ^i«««i^ 
ing disease. Tho percentage of mortality was less than during any previoos wiattfi 
that of sheep could hardly be computed at all. 

Tho settlement and unparalleled growth of Kansas are graphkaDy 
portrayed in a paper by Mr. Daniel W. Wilder; Kansas agricaltonii 
presented by Mr. J. A. Anderson, president of the State Agricnltnnl Coir 
lege. This paper contains much Valuable information in relation to the 
^vouderful ))roductiveness of tho soil of Kansas. In an article oa tii6 
railroads of Kansas, Mr. T. D wight Thacher names twenty-one lines in 
or passing through the State, of which tho miles in operation within the 
State aggregate 2,0S4J. Of the rivers of the State, Mr. Thacher sajs: 

The Missouri Kiver forms the eastern boundary of tho State from tho Nebraska Um 

CO Wyandotte. It is navigable almost the entire year by tho largest steamboatib n^ 

s a very important cliannel of transportation. Elegant and substantial iron facidfM 

ibr railway and wagon travel span this great river at Wathena, Atchison, Lemft- 

vorth, and Kansas City. The Kansas River was navigated iu early days by awB 

steamboats as far west as Fort Kiley. In 18C9 a light-dranght boat made serersl tripi 

jetween tho Missouri and Lawrence, taking out com. This Stream hassiooelM 

bridged at Wyandotte, Lawrence, Topoka, and Wameuj^o, and is no longer niTiglU^ 

^ho Arkansas, Neosho, Kepublicau, Solomon, Verdigris, blae, Cottonwood^ fi^dnfr 
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Haraia da Cygne, Dolaware, and Nemaha Rivers aro all fiue, full-flowing streams, 
and nearly all of tliem afford excellent water-powers. The Kansas River is dammed 
at Lawrence; tho Bine, at Manhattan, Blue Rapids, Waterville, and Marysville ; the 
Neosho, at linrlinfjton, Neosho Falls, Le Roy, Humboldt, Oswego, and several other 
points ; and the Dolaware, at Valley Falls. 'The water-powers afforded by the Bine. 
Neosho, Solomon, Republican, Cottonwood, Delaware, Marais du Cygne, and several 
other streams, aro unexcelled in tho West. The rivers and creeks of Kansas, both 
large and smull, are more generally bridged than is common in new States. Many of 
these bridges are substantial iron structures resting on stone abutments and piers. 

In an article on the geology of Kansas, Prof. B. F. Mudge speaks as 
follows of the area, latitude, and soil : 

The State of Kansas is about four hundred miles long, from east to west, and about 
two hundred miles (three degrees) in width, from north to south. Its average altitude 
above the level of the ocean, based on the "List of Elevations,'' by Henry Gannett, 
one of Haydeirs reports connected with the United States geological survey, is not far 
from 2,375 feet. Tho lowest point is at tho j unction of the Kansas and Missouri Rivers, 
and is 750 feet. The highest is in Cheyenne County, about 4,000 feet. The altitude of 
Monotony Station of the Kansas Paciiio Railway, on the west line of the State, is 3,792 
feet. The Atchison, Topeka and Santa F6 Railway station at Syracuse, Arkansas 
Valley, near the line of Colorado, is 3,425 feet. Though, theoretically, this altitude 
would give a cooler climate than that of States in the same latitude farther east, on a 
lower level, yet the records of the temperature kept at the various forts and other 
points within our Stat« show that the climate does not differ from other places in the 
Bame latitude. 

By an inspection of a map of the State, it will be seen that the rivers drain the 
country in a southerly and easterly direction. As there is not a fall on any of these 
streams 7 feet in height, the descent is very gradual, averaging 7^ feet to the mile. 
Tho surface for the most part is a gentle rolling prairie, with few steep hills or bluffs. 
Even where the rivers have rapids, a mill-dam can seldom give a fall of more than 10 
feet. 

The soil of both valley and high prairie is the same fine, black, rich loam, so common in 
the Western States. On tlie high prairie it is from 1 to 3 feet deep, but in the bottoms 
it is sometimes 20 feet. A few exceptions to this general rule of fertility exist in the 
extreme western and southwestern counties, but they constitute but a small proportion 
of the wljolo. Tho State is so well drained that there are very few valleys with stag- 
nant pools, and there is not a peat-swamp of 50 acres within its boundaries. 

The following facts relating to the economical geology of the State are 
gleaned from the same article : Limestone is the most abandant and best 
bailding-material in the State. It is found in all the formations, except 
the Plioceue and the lower part of the Dakota. The limestones of all 
the Carboniferous divisions famish a great variety of good building- 
material of all degrees of hardness and shades of color. That known as 
junction-stone has been used extensively. It is soft, and can be sawed 
with a common saw and smoothed with a carpenter's plane, and is yet 
firm enough to be durable. The limestones from Manhattan, Atchison, 
Leavenworth, Lawrence, Fort Scott, Florence, &c., are also noted as 
alibrdiug excellent building-material. Some of the limestones take a 
good polish, and are used as marbles. The sandstone of the Dakota 
group is usually some shade of brown. It is ot' all degrees of hardness, 
from that which crumbles between the finger^ to that which turns the 
edge of the best cold-chisel. 

Hydraulic limestone, suitable for the manufacture of water-cement, is 
found near Fort Scott, Leavenworth, and Lawreuce, and probably exists 
at many other ])Uices. Gypsum (sulphate of lime) is found in many 
places. While Kansas is relying for its supply of salt on New York, 
Michigan, and other States, there is an abundance of that article within 
its limits, sufficient, if well developed, to meet the demands of the whole 
valley of the ^lississippi. Small deposits occur in various places, and 
brines have sometimes been struck in wells dug for fresh water, also in 
boring for coal. Several of these have been made useful in manufact- 
uring salt for the local demand. A very large deposit of crystallized 
salt exists south of the great bend of the Arkansas Biver. 
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Lead and zinc have been found at varioas points, and in Bomelc 
mining lias been prosecuted with energy. Bituminoas coal oi 
quality' has been found, and mines are worked to some extent. *! 
ductiou at Osage City, S(;rantou, Burlingame, and Carbondalein 
was estimated at lli;3,4(>0 tons. 

The secretary gives the pi odnction of cotton in the State in 187' 
S9,720 pounds, and in 1875 at 325,825 pounds, an increase dnriDg 
year of 2.;(),090 i)ounds, or 2U3 per cent. The crop of flax-seed 
was 174,008 bushels; in 1875, 273,10(> bushels, or an increase of loi 
cent. '1 he cheese product in 1870 was 220,007 pounds; in 1875,1 
pounds, an increase of 447 per cent. Butter, in 1870, 5,022,768 p 
in 1875, 8,827,810 pounds, an increase of 75 i^r ccui. The iucr 
the number of milchcows during the same years baa been j 
per cent. 

Prof. George E. Patrick, in a paper on the chalk-beds of Kmiyiiij i 
are of great extent, says : 

Among the possible nnes to which this matrrial may be applied, I would nMOtb" 
ffiving the greatet»t promise of prolit, tlie mauufacture of whit ng of the variooii' 
tor ]>utty, tor calciniiniug, &c., and the maiuifacturo of Portland oemeiit. The 
Lh a branch of indnstry not .yet established in the United Stat-es, aud thisiim|Mi< 
the reason that in the older States, where such a u anufacture woald otherwiw 
arisen, chalk — an essential in the economical manufacture of thia cement^-WM: 
be found. Oim other essential, and the only other, is clay. Only where tbeaetwi 
ttnials are found in quantity can the manufacture be most prutttably carried on: 
these conditions are fultilled in this couutry, as far as our present knowledge • 
only in thi-j State. 

Portland, on account of its vast superiority over our American cements, bai IniB 
growing cities a lar^e sale, which, however, is checked by its high pricis cotuaff 
upou importation. Its price is irom two to live times that of the variow A 
cemeuta. 

The nineteenth annual report of the State Board of Agricnltnie, 
the jear 1874, is a valuable contribfttion to the ugricnltunii lite 
the country, in addition to the transactions of the State B< a, 
volume contains tlie transactions of the State Pomological Socieiy 
returns from a number of district and county associutionSji the 
annnal re]»ort of the Maine Dairymen's Association, and co 
tistics relatinj( to the dairy interests of the State. The vole 3 
bound, and (Contains over six hundred paji^es. 

The animal mcetin<:j^ of the boani was lidd at Wiscasset, on thelOtIf 
lltli, and 12ih of February, l.>74. The papers and lectures given eoo- 
tain a luij<l of scicntilic and practical inlormation ou leading 8DbjeGtl 
in a^riculTuro, whn^h must do much toward guiding the work of ths 
farm to better and more satisfactory results. Aside from the mai^ 
va!uabi(^ and su*]f;cestive pa|)ers presented by memberH of the boaid| 
which cover a variety of subjects and embra<je the results of tUoA 

h(»nght and practical experience, the lectures giveu by uieii who bold 
iii^h lank in a^mcultnral science from other States, aud who wen 
!)resent, will be found full of important inforuiatiou ou the Batjjeetl 

reated. 
l)uring the current year the State and local agricultural societies and 

'armers' clubs held successlul exhibitions, aud great uoanimity was 

nanifested on the part of all inteiested in carrying forward the iTOfk 

^ which they were engaged. 
3f the thirty-four cheese- factory companies incorporated dnringthe 

viiT'^iiT*^ less thau one-half weut into operatiou^ makiug, with the twentf- 
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tur in operation in 1873, a total of thirty-six doing basiness daring the 
meon. 

In his preliminary report, Secretary Samnel L. Boardman thus allades 
^ an investigation made by him of the menhaden and herring fisheries 
r the coast of Maine : 

In Angast last, in accordance with a recommendation of the board, I spent two 

Beke in visiting and inspecting the establishments along oar coast where the fish 

xown as menhaden {Brcvoertia menhaden) are manofactnred into oil. Commencing 

y investigutions at Booth Bay and Bristol, they were extended eastward to Lubec and 

BAtport, where the herring is the fish most used for oil, the residue of which isnsed to 

le extent as a feed for sheep and poultry. In a disonssion on the valne of the scrap or 

•idoe from the oil-factories as a fertilizer, at the meeting of the board at Wisoasset, it 

"^ isaggested that this might l>e prepared in such a way as to be transported to the 

B in the interior of the State; and one of the main points in my inquiries was in 

6Doe to this particnlur. In Booth Bay there are five companies or hrms engaged 

I ».ji8 business, and in Bristol and Bremen seven companies, while inr the towns of 

M nek. Blue Hill, Surry, &c., ore a number of companies doing a smaller amount of 

ui Daring the past season the Bristol companies made 881,000 barrels of oil, and 

. Miox,MM Bay companies 174,000, a total of 555,000 barrels. From this 16,500 tons of 

> were made, for which $11 per ton is obtained at the works, giving a revenue of 

^,500; the total product from both items being $631,475 for the yenr 1^4. 

«A.linost the entire amount of scrap produced is used in the manufacture of superphos- 

.te in this and otiier States, and a large portion of it finds a market in the Southern 

B8. During my investigations of this subject I obtained a large mass of facts in 

jd to the natural history and economy of the menhaden and bernng, together 

•a many statements from farmers who have used the scrap as a fertilizer, either in a 

eot manner or as a compost, and also as a provender for sheep. I also obtained some 

m. the chum, the use of which, as a feed for sheep, has been eo highly commended, and 

lATO forwarded the same to Professor Farrington, superintendent of the State college 

ann, who is now carrying on an experiment in feeding it in connection with Indian 

torn, and the fish-scrap is being experimented with under my direction as a fertiliser. 

In a discussion on the subject of porgy chum as a feed and fertilizer, 

; Wasson gave the results of some five years' experiments with it as 
I feed for sheep and poultry. Chum is the refuse of menhaden, which 

) caught along the entire coast of Maine. The oil is expressed and 

) residue used in a green state as a fertilizer. When used as food it 
8 prepareil by drying in the sun on* elevated racks for two days, by 
rhich process the water is expelled, alter which it will keep tor an 

lefinite period. One barrel of it, costing $2, is sufficient for 3 sheep 

luriog the entire winter. Mr. Wasson's sheep gave an average increase 

tf IJ pounds of wool per head from the use of this chum. The sheep 

tpt in good order and brought heavy lambs. Hens eat it with avidity. 

r. Percival stated that he had experimented with it as a fertilizer and 
lad found it a valuable manure. 

Mr. George B. Sawyer thus speaks of the original boundary and 
ixtent of territory withiu the county of Lincoln : 

The county of Lincoln, at the time of its organization in 1760, embraced about seven- 
fighths of the whole State, being all except the counties of York and Cumberland, 
vhich then included Oxford and a part of Franklin and Audroscoggiu. Its western 
K>nDdary, started at Small Point, the eastern point of Casco Bay^ thence running 
jorth westerly on said bay to New Meadows Creek or Kiver; up said river and across 
Stevens's carrying place to Merrymeeting Bay; thence up the Androscoggin River 30 
niles; and thence l)y a straight line north two degrees west, to the utmost northern 
imits of the province, which limit formed its northern boundary, its eastern ihe prov- 
Qce of Nova Scotia, its front resting on the 04!eau. It was, indeed, a magnificent 
lomain ; an empire in itself, larger than all the rest of New England. Its shire-town 
K^as Po;vnallK)rongli, which was incorporatt'd In the same year, and included the pres- 
', towns of Wisca^et, Dresden, Alna, and IVrkins, the last named being Swan Island, 
u the Kennebec River, and now a part of the county of Sagadahoc. • • • 

During her cori)orate existence of more than a century, the county of Lincoln has 
vitnessed a stupendous development within her original domain. She has seen a dozen 
loanties spring up within her origiual territory, many of them outstripping her in 
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popnlation and material iirospority. Aiqodb tha smalltst of the couotUa iatcpMt 
extoiit Hurt population, eLc Ktauds, by ILe rcuirns of tlio last census, u the toillkli 
coah viiliiH of furnia, tlie elaventh in tho valne of fniming implemeal* udmicbq 
as well n^ of total agricultural pmiluctioue, nud iu the varions cIumm ttiinm 
holda about tlie aanio rc>latifo iMaition. 

Mr. Horace Colnian, in aa essay ou tlio subject of butter andekai 
malung, inaiutaiiiod that batter-makiiig: is tbe most profitaUb K 
Htated tiiHtacon'tliat will make onepouud of batter per day will ■* 
two of clieese. As a good article of batter will always brinslO «■■■ 
per pouud, with cbeoso at 1 5 ceuts per pound, (the usual price,) 
would give 10 cents per day ia favor of bntter-makiug. He thiiibl 
less troul))e to make butter than to manufoctart) cheese, batif ep^ 
a» much Inltor i.s required, tbe skim and butter milk will be cle ar |||| 
wbeicia Lhc wbcy iu cbceso making is regarded ns nearly wortfifli 
111 asaociateii dairying a great many things may come up tbatvUri 
prore very pleasant. In thetlrst plaoo, the difference in cows in npi 
to the qualiiy of tbeir milk, charges of adulteration of milk, tainted d| 
&c.,arosiibjectstbat are continually arising. Batter beingmadeotk^ 
these coiitrovorsies arc of course avoided. He gives bis own 
in batter-uiakiiig as lollows: 

I l:ci)t uigbt coTra Uuriog the ;eu I8G^ I thought I ahoold liko to kuov if AM 
puid. At a certain time iu the apring I commenced to eet dowu tbe aniinutrfMl 
of eai'li ubnniiug, nnd kept a attict account tbrongh tlie year: I bad Ktla 
bimily, 8u it wiis not loucti tronblo to weigh it aflniP it wag reaoy for mvkrt. - — 
hoga ciiuu;i;b to cat the skiiu-milk and more, bot kept a xtrlct account ufiUIM* 
tbem lieaulea tho akim-uiilk. At theyeai^Bend I madv up my acoount of ulaofWtt 
ftud porif, pigB and calves, and a family of twelve hud all tlie luilk tboy Dcr'*' 
prooeudsweie aluiost tbircefu litioilred doUara, over S1!J0 per cow. DatirBi — 
luto account that liuttoi-nold for ^0 cents per pound, pork for V) cent* pet pan^lV 
at $0, niidenh'i-iiatSlO. Tlie Heason at uij place vraa good tor groM; fad wtW| 
Octoliei and Novcmliur feil refuse potatoaa and pompkiua, aud tbrongh '^~f' 
ntDQtha fiHl freely ou giuid bay, ivitb* prove odes. Cheese at that time vuAmII' 
22 ceuta i>fr poiiu'l, BO il lolt Irom ri to lOceuta iu favor of batter; thalliiifttaM 
amount of milk tliikt will mako a pound of butter will make two ponodi of An^ 

In replying to tbe statements and declarations of Mr, CoInuOglbl 
A. Gilbert eaid: 

Id conBidering this snbjcct, it ia safe to deal with averages only; tbs: 
not ilo; and tue avtnage of milk-prudnction for tbe inuking u( bnlt 
requires 24 iiouuda of ntilk toiuako I of butter. There hu.vi', it U tru^l 
where more wu.'t requtivd, und iu a few crkob a less qunntity hia ujam; 
returns IVom nil tlHcherHi^-facturif-a :u iboconntry show tbat c 
of cbei^uu iamade front U.Tu pounds of milk ; onr own State, it . .. . . 
tet than tbiH,a matlcc wliicli renders LI aiue veil adapted for chceae-mi 
own duiry it bus takuu froiu r:>i to tf iiounds of milk to make 1 of c^liaeas. 
ftveragea it iHoU-ar tlint aj pounds of cheese wiU be .i>roiluce(l I'ri '" " " 
for 1 of bnltcr; but to lio genorons, and leave a wide margin 
may boKOt downn'ith eaft-tyut 2^ iiuund^ Now, as totlio prices of Cbe_. 
It is pretty biuil averaging the price of bnttur, itia sovariubia in qnalityj 
bociuteiliiU cents, though tbiaia too high. Ooodcbeuae tlieoaQDirjoTBrI 
cents, or tbut luiiunfoetured in this ijtute, none boB eold lc«a than 15 ' 
Mmo bus aoiil nt Kiceulant thefaotory, nud at tbastoru it retails at SO c. 
the milk riujuired fur a i>ound of butter, euUing^ 30 ccDts, made into EheM^^,' 
actually sell fur 40 cents ou an average ; Itie ln-^>4ftMtiDiftte giving 37^ cwU- '^< 
liliereuoe may be oflset with the value of iikit ^^ik ov«r whav. .1 

Mr. D. M. Dunham read a paper ii 

uat at a mCL'ting of a farmers' clul 
cnssiug tho best """'o renovate «■. 

nadu that inli"" ^t be a be 

Tidicule. !Maiu< it*" ^ ^ ^''' 

farming, as it Wi * jot tblt 

..not.b«p nion ""•! ». ■ >■■* ■> 
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on to a field that cut but half a ton to the acre, and 
ed the yield to 1^ tons. He believed that at no distant 
vould bo largely practiced by the farmers of the State. 
6 of his remarks, Mr. Dunham said that some degree of 
fvhat constitutes the food of plants seems indispensable 
iducted system of producing them in the greatest per- 
uch knowledge seems most likely to be obtained by 
ininfi: their structure and carefully observing the manner 
1. The indispensable agency of water in the growth of 
I universally acknowledged, and opuld not be overlooked 
ireless observer. But while this universal agency has 
Iged, it is believed that a very inferior office has been 
rem that which it really performs. It has been consid- 
-e vehicle which carried the nutritious particles of othei 
ile it in reality was contributing much the largest por- 
lal nourishment to the plants which annually clothe the 
green. 

; the results of certain experiments to prove that water 
rge portion of the food of plants, he says : 

io a history of irrigation for so many centaries and from so many 
; wonderfully Btranj^e that, sitnated as favorably aa we are for trying 
K)n our own soil^ and Buflering as we do from drought, so little i3 
nd that so few experiments have been tried. It may be that from 
' our soil or climate irrigation may not be as snccessful here aa 
ttriee, but from what few facts I can gather, the success is sach as 
general experiment in every part of our State. 

Atwater, in a brief address, explained the advantages 
10 various systems of irrigation, as practiced in European 

]. Brackett read a paper on associated dairying in Maine, 
aldo County, he said that two years previous — that is, 
•72 — the farmers had heard a rumor that a cheese-factory 
n somewhere in the State, but how or where was a ques- 
but in the summer of 1873 four factories had been in 
ition in the county, seven more were organized for work 
5on, and others were in the process of iocubation. Of 
accruing to the farmer from this system of associated 

)riefly the subject of associated dairying in some of its most impor- 
is a fact and a crying evil, that a majority of the farms in Maine are 
wing poorer and less valuable yesr by year. And why? Because 
^ and fertility of our soils have been wholly or partly exhausted by 
n, which has taken from them, year by year, more than has been 
ract and solloff raw material — hay, potatoes, and grain— neglecting 
ading returns; hence we aro constantly impoverishing the soil. 
g put in practice would be a step toward stopping this tlrain from 
•factories require milk ; more milk means more cows ; the keeping 
ires the consumption of the hay and grain, or the farm-products, upon 
bich means more manure, which must be returned to the soil, so that 
esc-factory operates in a neighborhood the farms supplvingmilk are 
Jch richer and more valuable. This, in my opinion, is the strongest 
iced in favor of checse-factones ; this gradual and sore, though smaU, 
tility of our farnjs. 

ibt a fact that the more condensed the form in which we can market 
the better it pays. * * • Take ray section of the State as an 
t of hauling or transporting a ton of farm products to market at 
of the towns in Waldo County, where cheese-factories are organized, 
it costs $2 to market a ton of pressed hay, which is one of our prin- 
'» and f2 to market a ton of cheese. In one case the value of the 
thtk other, $320. In other words, it costs $40 to market $320 worth 
rket $320 worth of cheese. 
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Prof. W. O. Atwater read an elaborate leotore < fhe ^ 
cattlo-feeding," which was followed by a brief discae in. . i 
Burleigh, an extensive breeder of Herefords, said he iUei ii 
tice with theory in this matter of feeding stooky and in l o '« 
pertaining to larming. His own interest in it had h aim we 
carefully into more than one hundred pablished ezperiD ta oi 
but few of which he regarded as of any value. He be' in i 

of good hay for feeding, in science as well as practice id n 
brains as well as muscle. From his own trials he was sati 104 
els of corn or oat meal were equal to one ton of first-qoauty 
feeding to farm-stock. A pair of two-year old steers he onoe v 
gained 14^ inches in girth in six months by feeding them with 
early- cat hay, and two quarts per day of corn, barley, and fa 
mixed in equal parts. 

Mr. Harris Lewis said the experiments reported by Profesaoir A 
were very elaborate, and he feared he should underrate them, 1 
they were not of the slightest value to our farmers. It is ti 
science is founded on experiments, but these German ex rii 
worthless to us because their crops, soil, and climate 9 uj 
from our own. We never know at what stage in the grc a 01 
or grass the experiment is made, and straw as they 1 'e it in \ 
is so valuable as to even produce fat on animals to wkiivh it is 
fast as we are, our straw and grass both get overripe before 
cut, and our straw, as compared with that used to feed domestic m 
in Germany, is of very little value. To feed straw to a profit we 1 
cut it green and leave the grain on. There is nothing better t , 
to feed an animal. Kothing that can be given can add to t q m 
this food, for grass is the periection of cattle-food, and he v 
if farmers fed anything less than grass they are feeding at a ko . 
cut hay, that cut in the blossom, makes the very best win i 
cattle. 

In a valuable paper on the various t-aints, odors, and adal 
milk, Mr. Uarris Lewis, president of the li^ew York State Agi 
Society, makes the following statements : 

Milk, when drawn from the cow, often contains taints and odors intcod fi 
cow, from an impure atmosphere she has been compelled to breathe, from 
filthy wuter she has druniv, and from improper food she has eaten. Theae 
odors may bo called natural taints and odors ; the three last may always be*« 
proper caro in furnishing th.) cow pure air to breathe, pure water to arinky > 
Die food to eat ; but tho tlrst (the animal odor) is always pi-esent whenever i 
drawn from tho cow, but always varied in intensity or degree of otfenai^ 
condition of the atmosphere, the temperature of the atmosphere, the coi ^> • 
cow in regard to sickness or health, the food she eats, the water she drinLay 
breathes, and last, but not least, by the treatment she receives. Nearly, if nc« -•> 
natural taints and odors may be expelled from the milk by heating it to 140^ 
as it is drawn from the cow, and then aeratiuji;| it while warm. 

While we have no convenient contrivance tor heating milk, (which is to bsiMll* 
'^,) we have an admirable one fur aerating it, invented by A. P. Bnasey, of New xodb 
This aerator is cheap, easy to keep clean, cun venient to use, and should be naed dntag 
lot weather by every butter and cheese fsvctory patron. The aerator consists of a liB^ 
de tin pail, with (me or two rows of holes around near the outside of the bottoa, 



^'^ndcd ovt-r and above the top of the can, with a cloth strainer over the top,hddii 
,.ace by tho arm in which the pail i.s placed. The arm in which the Rtiainer la bflU il 
lassed into a wooden standard, which is attached to the can, and held iaaanpvi||ht 
>ositioM by pasning it down through a loop on the can to the handle at theootlidsflf 
he milk- can. Tho milk is turned into the strainer, through which it paasaitothl 
K)ttom of the pail, and then through the sma'l holes in the bottom in finestreaiUilMt 
separates into drops by falling a distance of 12 or 15 inches, exyosiu;j; it all, drop bydM 
o the purii'yiug iniiueuces of the atmosphere. TLis aeration aluue will rid tbe aiiikal 
*^ "' "^y odor, and most of thn others botore mentioned, and if done iu a panstoM^ 
^.ic 7ii] v<^p Bweet more than twice as long as that not aerate<l| bat alike Uiothi' 
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Kspeots. Bat nsini; this aerator in a fonl stable, or fcnil atmosphere, would be likely 
to add taiDt to taint and odor to odor, as it would be an attempt to banish filthineee by 
•n addition of more nastiness. 

There is one other nataral taint of milk to which I will call your attention. It is the 
milk from sick or unhealthy cows. I do not believe that a sick cow can produce pure 
or untainted milk. There is abundant evidence, furnished by the medical profession, 
ihowing that the milk of sick cows is often tainted with the disease from which the 
oow is snifering, to a dangerous and sometimes fatal degree. Hence, selling the milk of 
a sick cow to customers as food, or delivering it at the cheese or butter factory, is, in 
my opinion, a crime. It is not safe food for hogs, and should be thrown on the manure 
or oompost heap. 

In a discassion which followed the reading of a paper on farming: as a 
profession, by Mr. J. W. Lang, Mr. Isaac T. Hobson made some state- 
ments in regard to farming in Maine. He said that the yield of corn 

:ceeds the average production per acre of the Kew England States, and 
[ • average valae per acre of the six largest corn-producing States out- 

le of New England ; that in the yield of wheat Maine exceeds the aver- 
) yield of the six largest wheat-growing States by more than two 
b«Adhels per acre, and the average value by more than $14 per acre : that 
in potatoes Maine exceeds the average yield and value not only or New 
England, but of the six largest potato-growing States outside of New 
England; that in the matter of hay Maine takes high rank, and in oats 
it exceeds the value per acre of the six largest oat-producing States out- 
of New England. 

m some notes on Maine cattle, it is stated that as early as 1791 cattle 
were imported from Euglaqd by the farmers of this State, and as late as 
1S36 Maine farmers sent breeding-animals of thoroughbred stock to 
Vermont, Massachusetts, New York, and even as far west as Ohio. It 
was one of the earliest sections of the country to attempt an improve- 
ment of its breeds of cattle by the introduction of thoroughbred ani- 
mals from other countries. 

The semi annual meeting of the board was held in October, at Orono, 
the seat of the State College of Agriculture and the Mechanic Arts. 
The first day was spent at the State college in attending the various 
recitations and in examining the departments, outbuildings, implements, 
stock, and farm-work. The opening address was by President Z. A. 
Gilbert, and the address of welcome by Mr. Charles Bufi'um, of Orono. 
Mr. Samuel Wassou read a paper on the importance and profits of cattle 
breeding and rearing. Believing the only true system of farming to be 
that which consumes the crops on the farm, he regards the following 
propositions as incontrovertible: 

First. Cattle afibrd the most direct, the cheapest, and, as at present advised, the 
only agency to stay sterility of the soil and keep it prod active. 

Second. A combiuation of causi's has given the pre-eminence to cows, not because 
kheir droppings are uf superior value, for that of cows in milk is inferior in quality, 
bat because they can be made to pay a larger dividend for their keeping than auy other 
kind of stock, and the labor which their keeping induces is more remunerative than 
Ihat of anv other branch of cattle- husbandry. 

Third. They excel as machines or instruments of transformation. Not that a oow 
per «« is gifted to excel iu the process of transformation, but that the product which she 
turns out is at less cost aud of superior value. A large portion of farmers are too far 
from market to tJausport bulky and weighty products, like hay aud hoed crops, and 
hence the value of cattle to reduce the bulk, and of cows to increase the valne of the 
concentrated product, that there be no loss of valne to the article in bulk aud compen- 
eat ion for tho trausformatiou ; in other words, that the value of the milk, cheese, or 
butter ehall equal the value of the hay, together with the cost and lalK>r of dairying. 
There is another phase of the case which strikes deep-rooted iu this matter. In a soil 
like that of Maine, which must be fed to keep it fruitful, it ia soil-murder in the tirst 
degree to market raw material, working as sure and certain ruin aa it would to cart off 
Che enriched surface soil and dump it into the ocean ; but by oonverting it into somft 
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auimal prodnct tho same material may bo marketed aud tho fruitlnlneBa of tinid 
prpsorv'cd siiid iiicroased. 

roiirtli. Tbo amoiiut of clicoBC and hnt.tcr which a cow can be made to prodiuftiii 
p^iven time, or rather wliich they have pro<lnced, almoat Burpaaaea beliel The 
Calces cow, a native animal, in Massachusetts, yiehied in one acason an aTonsAutH 
ounces of 1)niter ynn* d.ny for 215 clays, or 467^ x)oand8, which, at 35 cents, isSlGlBiiC 
^134.r>7 nioro than tlie aViaaLce of our cows. NnmeroaB instanccH are on record of ivi 
annum yii^Jd of 1,000 j^alloiis of milk, or 780 pounds of oheesi^ These ore mnuof 
posbibilities, and while such may bo rare and extreme caaes, they show a defeet 
where when the avorapjo falls to 80 or 90 i>ound8. 

Mr. A. L. Bradbury addressed tho board on tho advantages tod 
men from rai.sinp: their own cows. He closed his remarks with 
lowing (iirecuions for the treatment of calves : 

Admitting tJiat it is better to raise our own cows, how ahall we raise ooresl' 
to retain the une of the cow in the dairy f * * • How aoon can we hegin tk> i» 
tute other food than milk for our calves T Not the first week, for the calf ahi 
the milk of its d^ini for one week at least. Now, if we wish to commence to &«■• «• 
Bomethin<i: inKtciid of milk, ho must be taken from the cow and taught todrib&dl 
feed the sanio clemf.'uts of nutrition tho milk contains. One qnart of milk eoatH 
alK)ut H onnres of butter, 1 ounce of sugar, 1| onnooa of casein, and 70 ptSMd 
bone matttir. ExpiTimcnts have shown that one pound of oilorfat iseqnaltol^pOM^ 
of starch or s:]gaf ; thus ono quart of milk contains of flcsh-formiuf; material U ov 
of fat or heat-giving mateiial 4^ounco8, or a total of of ounces of nntritxTeeMBi 
Now, if we tako o:it one ounce of butter to a quart of milk, wo shall have lemoTM 
half< 
subst 
ounce 

for thr new by adding now milk with warm skimmed milk for its moming 
ning nu^al!', aud giving it skint mod milk at noon, for it sbonld be fed tfamA * 

day atlfust. When the calf is four weeks old it will do well enoii;;h on sk 
alotift, provided it can have enough, with always keeping good swcoL hay by i>. 
in this way, wo Iiave our milk lor use in tho dairy, and get much better i-: n 
in the ordinary way of letting them draw the milk themselves until tbey tw 
twelve weeks old, then taking them away at once. A calf should not be w <!d v 
it is four or live months old. In a cheese-dairy wboy and oatmeal can be • Ihb 

for skimmed milk, after the calf is two months old, with good success. 

Mr. Colburn said that farmers and dairymen made a g^reat mistake 
selling their March calves, as they made mnch better milkers than 
dropped in June. While it costs a little more to raise these early m 
calves, on account of the high price of milk and batter at that si 
the year, he thought that the additional expense was more thau i 
balanced by tlie extra milking qualities of the cow. His n 
treatment in the rearing of calves was given as follows: 

For the first week I lot them have half of tho milk ; then I tako them off and teach tlOi 
to drink. I let the milk stand from twenty-four to thirty-six houra, skim it, wamit 
milk- warm, and give it to them, six quarts to a feed, twice a day for the first week oc 
fortnight ; then I increase the (luantity so as to give them all that the cow wiDfifli 
When they are about four weeks old, I put a little s})ort«, oatmeal, or oats, cookadfO- 
tatoes, or eruHts of bread in a trough where they can get at it. Aftor tbey get BOWtO 
eat too mnch, I :illow.'incM them \o about a pint and a half of oats a day, or BometkiBE 
equivalent ; aixl so right on until they are six or eight months old, increasing thefad! 
I give thcni milk nnlil they are four months old. If yon want to carry thucalTHiP 
to great growtli early, kee]) tliern up for eight months ; but I UBiially turn them On 
to grass when four months ohl. Tho tirst winter I feed f(ome roots with good diyglMii 
not hay. I have by this system of fee<ling matured my Jersey calves atsOTentflOB 
months old." 

In the course of discussion on the subject of farm experiments, lb* 
^tewart, of Newport, gave a detailed statement of his system of treat- 
ng grasslands. After stating that he had commenced farming on an 
•Id rundown farm, he said: 

My only object has been to raise grass, consequently my experiments have bcea ia 

hat direction. The first year I succeeded very well in fiettin«3r along with tho dronKhl) 

"ud Ibe grashlioppcrs p«ssed by me with but little injury. 'But the second yearUitf 
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eame down aboat tho middle of July, and seemed to drop down on my land more than 
apon any other farm iu that locality. They killed almost every blade of grass I had ; 
my fields looked as if the fire had cone over them. I was compelled to sell o!F a large 
portion of my stock, because I hadnot sufficient fodder to keep them through the tall 
and winter. I did not care so much forXhe loss of my stock and cereal crops as I did 
for my acres of grass. My object was then to get my fields back again, and I had the 
greatest success in this way. I commenced sowing grass-seed in tho fall ; sowed some 
in September. This started well and grew well. We had an averogo winter, but still 
it killed out in the spring. I found before this that the greatest trouble was in getting 
a catch — seeding my land down to grass. My idea was to experiment until I could find 
•ome way by which I would be sure of snccess every time. The result has been in favor 
of either harrowing my ground, if it is very mellow, in the fall, pulverizing it very 
nicely, or plowing it and then harrowing it well, then putting on the roller, letting it 
remain until very early in the spring — if the snow is on the ground, I do not know as 
it makes any dififorence — ^and then sowing my grass-seed. In this way I have always 
roccceded in getting, I might say, more than a catch. At first I got too much, and 
I fonnd it best not to sow more than two- thirds the amount of seed usually sown 
with tho ^rain in the spring. * * * Until within a few years I have plowed or 
owed in my dressing, bnt now I nse top-dressing. I had a piece of land, perhaps 
mu. mcre and a half, that seemed to be drowned out badly. I ])lowed up about two-thirds 
of it, planted it with beans and corn the first year ^ should judge I ]>ut on fifteen loads 
of manure to tho acre ; I then seeded it down with herds-gras:^, clover, and red top. 
The other third of the piece I concluded I would not plow, and I do not think I cut 
over fifteen hundred-weight of hay to the acre on it ; but late in the fall I hauled on 
not more than six or eight loads of manure to the acre, loft it in small heaps, and 
spread it very early in the spring. It was very fine after being frozen through tho 
winter, and I spread it very evenly. The first year I had about a ton to the acre ; bnt 
for the last four years I am satisfied that I have cut two tons and a half to the acre 
on that piece, while upon the other part that I dressed with more than twice the labor 
and with the expense of seeding it anew, I have not received over two-thirds, if I have 
one-half, that amount of hay. I am experimenting with other pieces with about the 
same success. My land is principally fi.'^t and gravelly, with not much clay, but con- 
eiderable muck. I have top-dressed in the fall, and I cannot see any benefit from it. I 
have come to tho conclusion that spreading manure immediately after haying, and 
allowing it to dry up in the hot sun, is a usetesa waste of labor. 

In his report of " tho transactions of the State Pomolofjical Society 
daring the second year of its existence,'^ the secretary says : 

The work of the first year, including the winter meeting of January, 1874, was of a 
preliminary character and devoted chiefly to organization, laying out of work for 
bhe future, and devising means for the accomplishment of specific objects and for 
mnning the machinery of the society with the least possible expense and friction, 
^niong the objects which the society has prominently in view are the following: To 
ilevelop and systematize the pomology of the State ; to fix reliable and standard lista 
j{ varieties of fruits adapted to the difierent sections, by tbe aid of which the beginner 
may avoid tbe loss of his time and money in planting unsuitable varieties upon the 
recommendation of itinerant vendors ; to ascertain and disseminate tho knowledge of 
the principles and processes essential to successful cnltivation ; to develop the capac- 
ities of the State to raise not only its own fruit, but its fruit-trees also, afibrding a sur- 
plus of both for exportation, instead of importing vast qnantities of each, as at present ; 
to obtain and publish accurate annual statistics, showing the condition and progress ox 
ttiis important interest. * * ♦ The efforts of the society have already awakened a 
new and deeper interest in fruit-growing both in the orchard and nurser3\ Improved 
varieties of fruits and better methods of culture are being eagerly sought for ; worthless 
or unprofitable varieties and methods of doubtful utility have in many instances been 
discarded ; more numerous and better exhibitions of fruit have been held than in any 

Erevious year, and the discussion of the various questions connected with fruit-culture, 
oth in the farmers' meetings and iu the newspax^ers, has been more general, more 
intelligent, and more practical than ever before. 

The Maine Dairymen's Association was organized at Augusta in April, 
1874. The following oflBcers were elected : President, Seward Dill ; 
vice-presidents, T. P. Batchelder, William D. Hayden, Frank Buck; 
secretary, J. W. Lang ; treasurer. Dr. J. W. North, jr. The secretary 
states that tho season of 1874 was one of only average returns to the 
dairymen. A wet spring gave an abundant supply of grass, but it 
lacked those rich, uutritious qualities of the highest excellence. A great 
flow of milk was had through June and July, but the milk yielded less 

25 A 
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batter and cheese than asnal. In Angnst a Bhort, sharp drought w 
the exuberance of the forage, and a sudden Bhriukage waa ezperi 
Many cheese-factories stopped Oi>erationB the last of Angast-, and i 
ail by the middle of September. 

Report for 1875. — This volume is also one of more than aven inte 
est, although it contains neither so many pages nor so great a 
of papers as that for 1S74:. The annual meeting was held at Wa 
in connection with the Maine Dairymen's Association, in FebniaiTf 
Z. A. Gilbert was elected president of the board ; J. E. Shaw, ti 
and Samuel L. Boardman, secretary. Mr. Lyman Lee read ) 
ing paper, on raising horses for Maine. It was disenssed with oo 
able spirit by the farmers present. Ho took the position that ^ ) 
ers and horse-breeders of the State have generally been pioai 
class of horses altogether too light for general road parposes. 
oxen have been going out of use, and horses have been gradnidli 
their places, horses of the right kind for farm and heavy road 'n 
not been raised in sufficient numbers to supply the demand. 'J ) 
has been that tbo people of the State have been compelh 
them from the West and from the provinces of Canada. He 

The fatal fSEwciDation of raising fast horses has seized upon too i av 
attention to the breeding of this cla8S of horses has driven ont aL < 
direction above indicated. A showy little stallion of eight or nine hauu^v- • 
too often patronized in the vain hope of secnring a speedy oolt, when the i 
well-made-up horse of from eleven to fourteen hundred poands, which ahon]^ — 
are not used. Farmers seek for speed in raising horses, and obtain it onlj 
instances. Now, if these animals chance to become a little lame, or slightly « 
thev are of little or no value, while heavy horses, althouffh they may not bepb 
still useful and command good prices. The breeding of fast horaea aboold be 1 
professional horsemen and trainers, as farmers seldom make it profitable, i w 
must be encountered at first, and that is, many of our mares are not laigb —ji 
breed from. This, however, may in a measure be overcome by selecting the 
best mares for stock-raising, and even by importation at tirstt if neeooei «««.. ^ 
of the stock-horse from which to breed, there will bo no dlfflcnlty, for as soon P' 
owners and keepers of such horses learn that a large, firm, and compact breed oi 1 
is desired, they will find it for their interest to patronize the same. Then, again, \ 
it not be better to arouse the ambition of our young men, and some of the oldi* 
too, to raise and keep a team of splendid, sturdy horses for valoable ose, instftMi 
gaging in racing and pool-selling, with their attendant inflaenoes, which is 
or less affect the whole community f Of course no word is to be said ag^nst • 
lighter horses for light-carriage use and for driving ; bat experience will •) 
there will always be a sufficient supply of smaU horses. 

In the discussion which followed, the jc^neral conclnsion reacdied mi 
that the raising of light, speedy horses should not lead the ftunMnti 
lose sight of the importaDce of other lines of breeding and olte 
branches of farming; for while there could be no question aitodM 
high value of the road-horses of the State, yet sheep, young oatttoi aid 
dairy-stock certaiuly needed encouragement, and beef-growingi mif 
ing, orcharding, market- garden ing, and other important brandM o( 
farming, ibr which certain sections of tbe State were esiiecially adaptedi 
"Should not be overlooked. Speed is a valuable quality, bat there M 
oihev valuable qualities possessed by the horse whioh are equally tf 
lecessary to develop as that of speed, and it is a question if the best 
horse is not that one possessing the most complete development of ill 
these qualities, such as would best lit him for all useful and deflinbto 
(lurposes. 

Mr. A. L. Bradbury read a paper giving the results of his ezperimenti 
as to the value of whey and skimmed milk for feeding to calves lad 
oigs. Ho stated that some years ago he took two calves from die ooiM 
^t two weeks old, and put them on skimmed milk and potatoes) and M 
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two others on the cows until thirteen weeks old. The result was, that 
the haudfed calves so far outgrew the others that he had hard work to 
keep them from the butcher, while the others he did not want. The 
hand-ted ones kept constantly ahead of the others, and at two years 
old 'the smallest one came in as a cow, and measured more than 6 feet, 
while the best one fed on the cow was only 5 feet, both having had the 
tame treatment after weaning. Like results followed other experiments 
of a similar character, and proved beyond question the value of whey 
and skimmed milk as feed for calves. Whey alone fed to pigs had 
proved that it was worth saving for this purpose. 

The lectures by Professor Arnold on " Needs of the Dairy ^ and on 
<< Cheese-Making," form valuable contributions to a correct understand- 
ing of an interest which seems to be making more progress than any 
other productive industry in the State. A careful study of these papers 
must prove of great practical benefit to dairy-farmers, whether in Maine 
or elsewhere. 

The points in a paper by Mr. S. O. Foster on the management of a 
private butter-dairy are reported as follows : 

Mr. Foet«r stated that there was no royal road to snoceae in the matter of bntter- 
makins. While first-class batter sells for 45 cents per pooad, and a fancy article at 
from 50 cents to |1.25 per pound, the gntit mass raannfaotared sells for an arerage of 
only abont 20 cents per pound. If a choice article of batter is desired, care mast be 
exercised from the time the raUk is drawn tiU it is ready in the finished article for 
BMrket. The causes of poor batter are nnmerous. There are many points upon which 
more light is needed, and this can be eliminated onlv by oarefal experiments conducted 
with nice and accarate instruments. Nothing shoald be done without carefal wei|^hts 
and measares, and careful thought. Qood hotter is not produced in ignorance ; it is 
the result of skiU and common sense. The quantity of milk given is made the test of 
the value of the cow by too many, rather than the quality of the milk. There is no 
breed bot produces good cows ; no breed but produces some poor ones. He next spoke 
of the necessity of cleanliness in everything pertaining to the stable, the milking, and 
the care and keeping of the milk. The manipulating, the packing, and the storing of 
the butter all require good common sense, skill, and cleanliness. In a discussion 
which followed, Professor Arnold said the experience aU over the country was that the 
best cows for producing milk were ose-half, three-fourths, and seven-eighths grades, 
and, so far as his own experience and obserTation went, it was not true that extra- 
ordinary milkers reproduced their own qualities in their ofOspring. 

Among the contents which haTO not been noticed are interesting 
articles on ^'The Influence of Education u[)on Labor;" ^* Labor upon 
Capital;" ^'Agricultural Education:" ^Aims and Methods of the State 
College with respect to Practical Education;" *' Specialties in Farm- 
ing;" "Success in Farming;" "A State Industrial Exposition ;" "Fish 
and Crops and Fish Guano;" "Management of Orass-Lands and 
Pastures;" "Planting an Orchard:" '< Sheep-Husbandry and Legisla- 
tion lor its Protection;" ^' Raising i^eat-Stock;" "Associated Dairying 
in Maine:" " What the Dairy Cow is, and whence she came;" and other 
papers of minor importance. 

The semiannual meeting was held at Calais, Washington County, in 
November. Much of the time of the first day was taken up in the read- 
ing of county reports. At the request of the farmers of the county, 
fruit-growing, dairy-farming, and sheep-husbandry formed the leading 
topics of the papers read and the discussions which followed. 

During the progress of the meeting Mr. F. W. Shepherd, who had 
used menhaden as a fertilizer for many years with varying results, gave 
an account of a recent experiment with which he was highly gratified. 
lie had secured the best results by making them into a compost in con- 
nection with yard-manure, loam, ashes, and plaster in the proportion of 
one cord e^ich of loam and manure, ten barrels of menhaden scrap, 
(eleven barrels to the ton,) one bushel of plaster, and from eight to 
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twelve bnshels of ashes. This is put np in layers, sods being p 
the outside to hold the mass. In a few days it will heat» when u ■ 
worked over, and in a few weeks the entire mass will be aboat 
sistency of leached ashes. This is applied to land for grain ana i 
Put on to grass-land in October, it had given two loads ot'hay that; 
land that the previous year gave but one ; and on a field that had i > 
plowed for ten years, and had yielded but two or three loads, Bip] ■ 
above, it had this season given seven loads. The heap will 
more readily if built up high than ^f spread ont broad, and wui 
about ten days or two weeks to become fit for nse. Tlie scrap < ■ 
the factory $10 per ton from the press, or $12 per ton if pac^ied 
rels. In this connection it should be mentioned that an article di i 
retary Boardman, on the menhaden and herring fisheries of Hi i ■ 
connection with agriculture, appears in this vohune. The 
very elaborate one, occupying 64 pages. 

Keports from the various counties of the State show that npi 
forty associated dairy companies were in operation during 
The secretary closes his condensed report as follows : 

The year has been one of folly average retams, and the farmer may wiell 1m 
fied with the results of his labors. Gar flocks and herds have been iree fi 
and disease, our staple crops generally spared from blisht and the ravagw m 
and on the whole coutentment and comfort have waited on indiutty, orowninii 
satisfaction and plenty. No one has lost faith in farming, bnt, on the eont > 

intelligent, systematic, and well-directed farming has steadily gained v.. ...; ^ 
day during the year, and more men are in love with it, believe in ilL i 
it now than formerly. Many farms, it is true, have been deserted; i — !>« • : 
State men are roturning from the city to the farm, and, putting into »• iok • 
ness principles and intelligent direction, are working ont good results i 
improved farming throughout large sections. 

The transactions for 1875 of the Maine State Pomoloiri< So 
172 pages, and the second annual report of the Maine £ cyi ■ i 
elation 42 pages, with interesting matter. 

MASSACHUSETTS. 

The twenty -third annual report of the State Board forfhe yearlKB 
is oue of more than average interest. It contains elaborate papers on • 
variety of important subjects and exhaustive discussions partidpatedii 
by many of the most prominent agriculturists of S^ew England. 

The secretary, in his preliminary report to the legislatnrey Btatesfhlt 
the year has been prosperous and favorable for most branches of fus- 
ing industry. The presence of heat and moisture, distribnted with MM 
degree of uniformity throughout the season of most active vegetatioii 
furnishes the conditions favorable for a productive year on tiie fiUB. 
In this respect the season was more than usuaJly propitioas, no diooghl 
of any severity having occurred to injure the crops or cut short the 
period of vegetable growth. 

Amon<; the enterprises of an agricultural character that are espe 
worthy of mention is that of diking in and reclaiminp: extensive 
of salt-marshes along the sea-shore. Green Harbor Marsh, sitoa in 
the town of Marshfield, has been shut off from the tides of the oc at 
an expense exceeding $30,000, and over 1,400 acres have been thaa 
into a condition to add materially to the productive wealth of the i 
Extensive and careful scientific investigations have been i i 
under the direction of the State board, to ascertain the chan| % 
take place in the soils of reclaimed marshes, with the hope of ] 
efficient aid to those who have undertaken this great pablio u 
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The usual country meeting of the board was held at Haverhill, Essex 
County, in November. In his opening address, Mr. George B. Loring 
thus alludes to the place of meeting : 

The town in which we are assembled has long been distingnished for the core and 
Bystem with which the land has been onltivated and the business of mannfactnring 
uBB been condacted. Settled, as it was, two hundred and thirty-five years ago, in 
precisely the same manner in which so many New England towns were settled, by an 
nonest, faithful, and earnest clergyman leading his little flock into the wilderness for 
the purpose of enjoying what our fathers demanded and insisted on here, ** freedom 
to worship God," it became at last one of those towns in the county which were dis- 
thigoished for the skiU and prosperity of the a^oultural community which was settled 
bere. It was finely located on tne banks of this S¥rift-running river, which came flash- 
faig aloiig from the mountains of New Hampshire and the lakes above, with no alluvial 
■ou, but with those rich and fertile and heavy clay banks which are so superior, nnder 
the long-continued toil of the farmer, for the purposes of the various crops. Here the 
fothers established a prosperous agricultund community, and year after year, for more 
than two centuries, Haverhill perrormed her part as one of the leading towns in this 
commonwealth. V^hen the business of agriculture began to decline and the attention 
of our people was turned to other branches of business, how she sprang forth to accept 
the work which was then laid before us, advancing in a few years from a little town 
of 3,500 people, prosperous in their agricultural pursuits, to a city of almost 15,000 
people, with more than 150 firms engaged in tiie manufacture of leather and its prod- 
aets, and with an annual production of $10,000,000 from her industry alone. 

Mr. Loring gives the following instances in illustration of the fertility 
of the soil of Essex County in former years : 

I remember one of the records kept in this county less than a century ago, in which 
it was stated that under the ordinary cultivation of the soil 750 bushels of potatoes 
had been raised upon one acre of land, and 650 bushels of carrots, 850 bushels of ruta- 
bagas, (Swedish turnips,) and 1,050 bushels of mangold- wurzels ; and upon ten acres 
of land for thirty years there had been produced an average of three tons of hay to the 
mete — land that had not been broken by the plow in all that time, but had received at 
the hand of the cultivator a fair and proper top-dressing firom year to year. 

Prof. Levi Stockbridge read a paper on plant-food, in which he gives 
the results of a series of experiments in feeding plants, conducted on the 
agricultural-college farm. He asks: "What have the ordinary varia- 
tions of our seasons to do with the nutrition of plants, or with the devel- 
opment of plant-food in the soil?'' Answering, "Much, every way,'' he 
proceeds to explain by saying : 

If we have a wet season, an extra quantity of water-fall, this fills the interspaces of 
the soil so that the air is excluded, so that the warmth is excluded ; the soil does not 
become heated. The coarse, raw, undecomposed, un fermented mass of barn-yard 
manure, compost, muck, straw, clover, or gram crops plowed in, remain dormant and 
dead, no nutriment is formed, and your plant is starved for want of food. If, on the 
other hand, your season is one of excessive drought, little rain-fall, and the soil be- 
comes dry, so that decomposition stops, then your raw, crude material, your barn- 
yard manure, and your muc^ remain unchanged ; no food is formed, and your plant 
starves for want of nutrition. Now, then, the seasons have to do with plant-nutrition 
in just this way, and the farmer should have known that if he would feed his plants, 
and do it thoroughly, with the variations of the seasons, he could not afford to trust 
them to make plant-food out of raw or crude materials; but that it was a part of his 
duty to prepare the food for his plants ere he committed it to the soil, and then the 
action of the season of which he complains would have been entirely obviated, and he 
could have produced crops yearly without regard to these variations of the seasons 
which make maxii&um or minimum crops. 

After stating that the primary aim of a series of experiments begun 
at the agricultural college in 1869 was "to prove just this thing, 
whether certain elements of plant-food, prepared in the condition of 
plant-food ready to nourish the plant, would not nourish and produce 
almost in any quantity desired, without regard to the ordinary varia- 
tions of the season," he continues : 

The first point to be ascertained was, whether certain elements of plant-nutrition— 
prepared in a certain way and given to the pliuits— would produce plants. Those ex- 
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perimentfl were tried fonr years, and it was found by nsin^^ tfaa otdinuj 
known to everybody — nitro(;;cn, potash, pboephoric aoid, soda^ ma^esl% &c^i« «■ 
fiorms, on soiln that irere absolutely sterile — plants ooald be prodnoed pvftet <. 
their parts. That was the first point to be ascertained. ^ Then to asoertain wbe 
was needful for the farmer, with such soils as were within our reach, tonia* 
elements of plant-nutrition, or whether the soil could be relied nppn to profidsei 
elements in sufficient abundance so that the farmer need not apply them. 

The experiments for four years seem to indicate that, with sncn Boila M wemnvK 
gatheriug them on the college farm and for miles aroand, we need not apply to tS 
l>lant carbon in any form, state, or condition ; that that was provided by nato^ai 
always wonld be; that we need not feed any other or<;anio element of nntrMgakH 
nitrogen; that nature had not provided nitrogen in sufficient abandanee, andthrtwi 
must apply it. Among the mineral elements of the soil it was found that we ospi n't 
use potash and phospliorio acid for our vegetable crops. There were one or tvi \ 
where we decided that we should use not only potash and phosphorio acid, ' -p 
neeia. Tobacco was one, oats was another, where we decided that it was 1100 ■ 
use ma^esia; but for the ordinary crops on such soils, mark you, as we had 
ment with, nitrogen, potash, and phosphoric acid were the only elements nibav^ - 
nsed. And we also noticed that there was a remarkalde relation ezistinjt beti 
amount of crop prodnced and the quantity of the elements applied, which ie> 
thought that, perhaps, with a certain quantity of nitrogen, potash, and pb 
aoid given to the pLant in the form of absolute food, a plant might be prodnesu 
shoum contain as much nitrogen, potash, and phosphoric acid as we gave 
to the plant we cultivated. The results of open-field culture in 1673-74 se 
tain that belief. The crops experimented with this year have been oorkm, 
beans, and the general garden- vegetables. 

First, I will take the experiments with com. Two plots of land were tab 
so far as we could determine, exactly alike in their quality. It was propobvA ^ 
over and above the naturid product of the land, 50 boshels of oom to the i k ^ 
ments contaiQinc; as much nitrogeu, potash, and phosphorio acid as would be 
in 50 bushels of Indian corn, and the natural production of stalks for 50 I 
Indian corn, were therefore applied to the land. The result of that experimeot . 
The land without the manure yielded 25 bushels of oom, in round numben ; imm • 
with the manure yielded 74 bushels. That is, the crop was one bnahel leaBthn 
statement, being 49 bushels instead of 50 boshels. 

For potatoes, two plots were taken. These two plots were the plots which 1 
planted with potatoes last year ; the same plot without manure, the same plnis 1 
manure, as in 1874. The statement was, the materials should be applied to in 
bushels to the acre more than the natural production of the land. The land 
the manure made 126 boshels of potatoes to the acre ; the land with the maaiM* 
279 bushels to the acre, or 51 bushels more than the statement. I will not 
answer the question why. 

Now I will give another experiment with com, which will, perhaps, wamwrn tt 
query, why the land yielded 51 bushels more of potatoes than the statement oallad fc| 
and I will answer another question which will by and by be asked me. • • • • 

In 1^4 we were trying the experiment of growing com according to thif priMMa 
and we raised 104 bushels to the acre. In 1875 we took the same plot and plastfit 
with oom again and did not give it any manure at all, the object oeing to sasif ftl 
land was ruined or whether the manure of 1^4 reache<l over into 1875 and afeolrf 
advantageously the crop of 1^5. On that plot this year we barrested 64 hmhuhtr 
the acre, without any manure. The normal bearing of the land in 1874 — that iSkOattl 
plot where the manure was applied— was 34 bushels to the acre. Now, then, (if it vfl 
be accepted as such,) the manure of 1874, after producing its 104 bushels to tbsaa% 
reached over into 1875 and gave us 29 bushels and a fraction of com to the aenllb 
year as the effect of last year's manuring. 

OaU, — A presumptuous statement was made in relation to the growing of oafeii B 
^aa said that we would grow 50 bushels to the acre over and above the natunl pnfr 
act of the land. I ought to stop here and say to gentlemen present that we hafsfll 
.he poorest land apparently — rocky, drift soil, discouraging in cveBr way— on trtS 
try our experiments. The plot without manure gave ns 15 ba8h^K>f oats to thaaflA 
''he statement was 50 bushels more than the land would naturally produee. The jWA 
if the manured plot was 62 bushels to the acre, or 3 bushels less tnan the ttotsiMBfcf 
ho land with manure producing 62 bushels, the land without manure prodadnctt 
Dushels. 

Hay. —Two plots of land were selected for the experimeot with hay. The land ImI 
•ot been plowed or manured for many years. The statement was that there ihoiiUto 
uade on that land one ton of bay to the acre more than its natural produolL Thsd^ 
jients were accordingly applied by toi>-dressiDg in the spring, which was wiooff pO^ 
laps. The yield of the unmanured land for both crops was 1,700 p^nmflg ^ lbs an 
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The yield of the manured land was 3,600 pounds to the acre, or 1,100 ponnds to the acre 
len than the statement. 

Beans, — The statement in regard to beans was that we would make 20 bushels to the 
acre more than the natnral product of the land. Twenty bnsbf l8 of white beans is a 
pretty goo<l crop to the acre ; but that was the statement, 20 bushels to the acre oyer 
and iUiM>ye the natural prodact of the land, which it was supposed was nothing, the 
land bein^ about as poor as conid be. The result was that tne land without maonre 

S 'elded 4 bushels, the land with manure yielded 25 bushels. We got one bushel to 
te acre more than the statement. 

Certificates were read from a nnmber of farmers ^ho had used his 
fiH^mnlas with the same gratifyiDg results as those detailed above* 

Formulas for supplying the elements of plant-food for the different 
crops named above are pablished in this report. 

In a discQSsion on corn and grain crops, Mr. Hapgood stated that he 
grew 80 bushels or more of shelled corn to the acre. Explaining that 
he preferred for corn sodland, plowed in the autumn, six inches deep, 
be exhibited some ears of com and said : 

The field on which the samples were raised was plowed last autumn. 

In the spring I spread on 5 cords, or 15 two-horse loads of stable-manure to the acre, 
which I worked in with a Boston horse-hoe and a Geddes harrow. I then furrowed the 
field 3^ feet apart each way, and laid a moderate shovelful of stable-manure to the hill, 
which takes about 10 two- horse loads to the acre, making 25 two-horse loads of manoxe 
to the acre of com, which is as much manure as I think is economy to use. From my 
experience, I am confident that for every additional load of manure the yield of any 
khid of grain is not increased more than one bushel to the load, and the yield of hay 
not more than 100 pounds to the additional load of manure. In seeding, I plant five 
kernels to the hill, do more nor less; this is pretty sure to make four stalloi to the hiU, 
which is as much as I intend shall grow. Wlien 6 to 8 inches high, I hoe it. Onoe hoe- 
ing is enough, if the field is free from weeds. My com this year was hoed but once. 
The mode of cultivating com is various. Some farmers spread manure on grat«-laad 
aoid plow it under 6 inches or more; some never lay manure in the hill: some hoe 
when it is no more than three inches out of the ground, and hoe two or three timee, 
and so on : but the test of excellence in farming is always in the yield of the crop. 
I never adopt any new mode of cultivation, however simple or however elaborate, 
which yields a smaller crop than I now raise, or that does not produce definite results 
in bushels or pounds. • • • The variety of seed-corn planted is a very important 
•onaideration. It is not possible to raise a large yield of com from a small variety of 
seed ; and yet many New England farmers persist in raising these small varieties, 
which, with high cultivation, will produce scarcely more than 50 bushels to the acre; 
when, with a large variety of com, and at the same cost, they might raise 60 bushels 
or more to the acre. They claim that their com has many stalks with double ears; 
bat the proportion of stalks with two good ears is not very large. Then they argue 
that small com has a smaU cob, and is filled out well ; it makes good meal, and they 
like it ; that big, coarse com has a great cob, and they do not like it. Some farmers 
atick at the cob, as if that was the first object, without regard to the com. After aU, 
there is but little difference in the weight of cob to a bushel of com, in the large or 
small varieties ; 72 pounds of ears of my com will make a bushel, or 70 pounds when 
It is well dried ; so there is not much weight in the cob argument, after all. With one 
dressing of 25 loads of manure to the acre, I raise 80 bushels of corn. Then I sow to 
barley, and seed down to grass ; the next year after, corn. I have 30 to 40 bushels of 
barley to the acre ; then the two foUowiog years, about 2 tons of hay to the acre, after 
that, li tons ; then 1^ tons — so I raise five or six crops with one dressing of manure. 

Perhaps the most interesting part of the transactions at this session 
was the address delivered by Eev. William H. H. Marry, on the " Breed- 
ing and management of horses." Beferring to the maxim of the Arabs, 
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that '^the foal^lows the sire," he says: 

To account for it, in the first place, the Arabs alwavs select their dams with great care. 
Now, it may be that the worn " best," as applied w their dams, yon do not apply to 
yours. That is, the dam that you would consider the best mav not be the best in the 
eye of the Arab breeder. What is the best dam in the eye of the Arab breeder f May 
it not be the one that will allow its foal to bear the stamp of the horse t I think so. 
I have two dams on my farm that could not be sold by a religions man for over $300, 
in a matter of trade, and yet $3,000 could not buy either of them. Why f Three colts 
have come out of each, and every colt has looked precisely like its sire ; has pat its 
feety when eating its oats, preoiaely lilM its aixe; has amnUad of the watar and mu^ 
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zled arouDd it bciore (Irinkio^, precisely like Us eirc : has doue everything libi Han 
The dam bimply i'u,ri-Led it, as a mother holds ber baoy in lier lap, and neysr i dik 
at all. Now, may not tho old Arabs have sQcli facts in xnindf Maythevn^ 
they laid down the maxim, ''the foal rdways follows the sire," have bad ti 
that there shonld be no dam bred to a sire that would interrnpt the size in y 
himself T I know a man that has a mare that has foaled two colts. He boi - 
$67. And yet she is iuvalaablo. Whyt Because each of the oolts that e 
arc not only like the sire in a general sense, but they are the sire in in>u> <> 

interior habits of the stable, in the way they move aboat in the staU* 
toss their heads, and the way they feed and drink, they are the sire over . 

Yon may tako all my fashionable, high-bred mares out of my stablei if ^^. i 
in their places such mares as that, for you have eliminated for me in dome it « 
difiicnlty out of the problem of breeding, namely, the difflcnlty which the ^ 

ment, structure, and habits of dams brin^ to the breeder. For instance^ I e 
an animal that is perfect— one I know is perfect— one that can transmit « 
he is not bothered and interrupted in doing it by the dam. I know I , « 
select such a stallion in Now YorK, in New England, and in six or ei|;ht stbwwAii 
Middle States ; and if I can find a dam that will not trouble that sire in tiie ofiip' 
I can repeat the sire in every colt. The Arabs may have selected their dams is 
way. 

Now, then, will you see the possibility of this old Arab maxim bein£^ tmeinoa 
ticef Firat, select a dam that will simply carry the foal, feeding^ it with itsUom 
milk, but not ailccting it at all, and then select a horse that has, first, the genem 
celleuce that you want, then the special excellence, and then the power to tn 
both the general and special excellence, and would not the maxim he tme tint 
foal follows the siref " 

Mr. Murray states that, in breeding for tlie market, the first ci 
point to be considered is pedigree; second, size: third, color; 
health ; fifth, temperament; sixth, speed. The order in which he D 
in his own stables is, iirst, beauty. A beaatifnl horse, he says, ^ 
always iind a buyer, and at a good price. Tho second thing he In 
for is docility ; the third, speed. If he can get the first two in li 
gree he has no feqrs but he can secure an early Rale, bnt if he 
speed without these two points prominently developed, he will 
wait four or live years, or until the horse makes a record, before no 
get his money back. 

In a discussion on cattle-husbandry. Dr. 6. B. Loring gave his idflU 
of a good cow as follows : 

If you ask inc, "What is this animal called an Ayrshire 7" I say,' it is agoodflOffi 
but the law will apply to any other class of cows as it will to Ayrshire eowb I 
mean a cow of such moderate size that she wiU not interfere with ODybody, to bc|^ 
with ; a cow that manages herself handily, easily; a covzthat possesses thatviganMi^ 
elastic, powerful conHtitution which never belongs to a coarse-boned, ove i ' gr owu fauk 

An A^rshiro cow, then, is a cow made up, anatomically, physiologicaJiy, i*pon tti 

best model for a cow ; that is, a good cow, generally. She has tlmt Btraotnre of tiw 

head which indicates a contented, placid disposition and a powerfol coDStitQtfam; ft 

calm and steady eye ; a face that is as expressive as a cow's face can be ; as much of an 

intelligent look as an animal of that description can have. A horn not too huge St tht 

base, bnt largo enough to indicate that there is a strong constitution there ; ahosdwJdi 

between the eyes, and pretty high above the eyes to the root of the horns. I think ft 

cow that has a broad base to her head is the host. And if she has a larse, luxoifmi 

mouth, that looks as if it was made for business, and can fill her stomaon n»idlr,iB 

that she can lie down and rest and repose, she wiU be aU the better fitted for Uie DM- 

ness of tho dairy. I would have a cow's neck small enough to be ffracefhlj but not ftoft 

small ; not a ewe-neck, that is not necessary, but gracefully, delicattf^ and ekgmtljMt 

MI, w ithont a wante niusclo in it, but with muscle enough to makel^pk strong, vigtnim 

iod powerful pai*t of tho animaFs body. The shoulder of an animaiof this aescripftiBB 

>hould be as near like the slioulder of a good trotting-horse as it can be ; not strsimlvp 

ind down 1 ike a t horoughbred's. The shoulder of a gwd dairy-cow shonld be a littleloflMk 

vith tho blades not rising above the backbone, with strong, powerful mnsdes, nd ft 

rood, substantial base, with a fore quarter under it as straight as spliunb-line. dooksdr 

egged, knock-kneed cattle are never graceful, and seldom profitable. The legs shoilA 

oe strong and well defined, and the cords and muscles should standout dean and pMB* 

nent. The milk- vein should indicate a good superficial vascular sj'stem. whioh mesM 

dimply this : it is an organization in which the superficial oircnlation of the bloodily 

tif*nf^a *hfjf^f, ^bat are called the secretory organs are actlYe in the intecior. Ilia: 
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•ign of a good cow is an open, bony stmotnre ; not a ooarso or loose-fibered, bony strnct 
ni'e, bat a bony Btructnre that is bo articnlated or hnng together that there is elastic- 
ity and ease of motion about it. Now, where are yon ^oing to find the indicative point 
that will tell this story f Put yonr finger into the point of the shoulder, and see if the 
cow has a cnp-like cavity there. If she has, ten chances to one she will be a good 
milker ; but if not, if her shoulder is hard and compact, even if she is milking well to- 
day, she will be likelv to fail to-morrow. 

Yon next come to the ribs. Upon a good chest-development depends almost every- 
thing else in a dairy-cow. She must have a finely-shaped chine, and the spring of her 
ribs, from the spine down through her heart, must indicate that she has a strong circn- 
lation ; but you do not want her brisket as deep as a steer's, or like a shorthorn bul- 
lock ; you want the shape I speak of, and yon want it with a certain delicacy of or- 
Sinization which indicates that the circulatory system is a strong one and that neither 
e heart nor the lungs are impaired. But go back to the ribs. You want a rib, not 
round, like your finger, but flat and wide. When you put your hand on it, it should 
feel as flat as a lath ; and if yon can get at the edge, yon should find the edge sharp, 
ftnd not a round bone, like the rib of swine. A round rib will answer for a beef animal, 
bot not for a good dairy-cow. Her backbone, moreover, should be open and loose, so 
that if you run yonr hand along it yon will feel those little cup-like cavities. Let her 
hips be strong, not too wide, ana her hind quarters upright, substantial, vigorous. Let 
her have a long hind foot. I never saw a short-toed cow in my life that would perform 
the work of the dairy welL A long hind foot and a good, broad, ample fore foot. Then 
if, in addition to all this, you can get a hide that is elastic and soft, covered with a 
warm substantial coat of hair, with a good milk-vein and an ndder which is packed up 
well between the thighs, and so organized that there is no danger of inflammation, 
there yon have got a cow that will produce all the milk you ought reasonably to ask, 
and which, when she has completed her dairy-work, can be so fattened as to produce 
in an economical way your 550 pounds of as good beef as can be fed on a mountain 
pasture or in a stall. 

In an interesting discussion on the caltivation of fruits, the proper 
BQ^ison for pruning apple-trees occupied a portion of the time. As to 
the most favorable season, Mr. T. S. Gold, of Connecticut, said: *' We 
are advised to prune in Juno, but as that is a time when a farmer never 
will prune his trees, we accept what is considered to be the next best 
time, which is the mild weather in winter.'^ 

Mr. Ordway took issue with him, and said: 

If yon trim a tree in the fall of the year, at this time, or any time during December, 
January, or February, and go to it in May or June of the year following, and take yonr 
thumb and scratoh upon the bark where you have taken a limb off, you will invariably 
Bcrateh ofif dead bdrk of the thickness of an eighth or quarter of an inch. All the bark 
would have grown if you had cut it off in April, May, or June. I tried that in my 
orchard in 1^6. There were some places, where I cut off a limb, that the bark died 
back a quarter of an inch, which had never been known when the trees had been 
pruned in the spring or iu the summer. It is a mistake to trim your trees in the win- 
ter, and it is a mistake to head-in your trees in the fall ; they will die back just as 
•nrely as you do it. 

Mr. Wetherell referred to the practice of Mr. Pierce, of Arlington, 
indorsing him as one of the most successful fruitgrowers in Eastern 
Massachusetts. He stated that his time for pruning, in ordinary sea- 
sons, was the first two weeks in June ; but if he is too busy then, he 
takes off a limb at any time he may have leisure after harvest, a foot or 
more from the tree. Then in June he takes a fine-cut saw and cuts off 
the stump close to the tree. The final pruning is thus done at the time 
ne considers most desirable, and the wound, he says, heals over smooth 
and sound, leaving none of that canker referred to. In reply, Mr. Ord- 
way said: 

I have no donbt every nurseryman wiU agree with me, that there is no time in the 
year when you have got to trim with as much caution as in June. If you are not very 
careful in pruning, you are just as sure to start the bark at the lower part of your stub 
as yon live. June is a good time, but July is better. I have had experience aU my 
life in trimming trees, and in grafting and budding all kinds of fruit, and I never saw 
but one year when I could not trim in April and the first of May. Alter you get yonr 
trees trimmed, mix a bucket of olay and nair, Jiut the sanid m a man would mix mor- 
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tar, and nib tlio iriixtnro over the place where yon have cat o£F a limb, mdyoi «il 
have no trfiiiblo. I did that, after 1856, to prevent the nap running down andUn 
black and killing; the bark, and I have never had any trouble Bince. Therefore, if »> 
trim iu June, you nr^st be very careful that yon do not Htart the bark. Yon 
pnt it h'dck a:id uuiku it Htay, and there will be a dead i)lace when yea leave it 

Mr. Hills, of New riatnpshiro, waa satistied that June was the 
season, i'oK ibis rrason : It tho pniniug is early enoagh, the wound wm 
beal over aluuKst conipletely the first > ear; but if it is too early, uii 
April or May, before growth commences, the tree " will bleed alooi' I 
surely as a grape-vine pruned in spring, and tbe sap will mn down 
poison the tree. It will run not only that season, but the nezt^ and 
tree is liable to be ruined." To prevent bleeding, Mr. Hills uses an 
tion of gum-sbeltac, dissolved in alcohol to about the consisteDcy a 
lasses, which, he said, will harden in half an hour as hard as ( 
will not only keep out, but will also keep in, the wet. As touw 
mode of using it, he says: 

The moRt convenient way I have fonnd of nsinf; the pTeparation is to fix a 
a niece of wire and put it into the stopple of a large-mouthed bottle, whicu 
fill with the preparation, and when you have cut on a limb take oat tha stop 
brush the sponge over the wound, jnnt aa yon would use sponge-blackiDg. L »«• 
bright day, in half an hour it will liarden so that you cannot make anv impnaMfl 
it with your thumb-nail. The sap cannot get out, aud it wiU exolade the wetlraathi 
outside. 

Among the other topics of general interest treated in thisndai 
"Co-operation among Farmers;'' an extended paper, by Dr. J.R.1 
on the '* Origin, Ilistory, and Utilization of Bowlder Rocks;" ^' ^ 
table Culture and Market-gardening;" '' liestoration of For i,^ 
pages;) "Tree- Planting in Massachusetts," (33 pages;) ^'Deron \ 
reports by Professor Goessmann on the "Rcfclaimed Salt-ma 
Plymouth County," and on " Fertilizers," the latter occupying fiU 
"Mental Faculties of Domestic Animals;" "Origin and growth 
elated effort iu Massachusetts for promoting agricoltnral ind 
"BeJations of Science to Agriculture;" "The Texas Oattle-J ' 

and "Chemical Corn-Growing." 

MicmaAN. 

Eeports of the Michigan State Board for the years 1873 and 1874 VM 
issued iu one volume. One of the interesting features is a series rf 
articles, by Mr. Uenry S. Clubb, on the fruit-belt of Michigan ; anoIlM^ 
a detailed account of the experiments in feeding aud fattening hogSi Iff 
Mr. M. Miles, superintendent of the college farm. These articles anta 
the report for 1873. 

Mr. Clubb begins with a description of the pioneer peach-rei^cm of tb 
State. It is lociited sixty-one miles northeast of Chicago, on the Sataft 
Jose])h Kiver. The village of Saint Joseph is built on the soath liderf 
the stream, on a line eminence, aud extends a mile or more aUmg tti 
lake shore. Ou the north side the Paw-Paw Kiver enters the Saiat 
Joseph, immediately opposite Saint Joseph village. On the east bask 
of the Paw-Paw the village of Benton Harbor is located. The harhv 
of Saint Joseph is one of the naturally good harbors of Lake MiehigMi 
Jwiijg to tho largo increase of business iu Benton Harbor, a sepants 
justom-house was established there in 1871. In the tabular statemeDt 
given below it will be seen that the shipments of fruits are greater at 
ienton than at Saint Joseph. This is owing to the wide extent of Isnd 
devoted to fruit-culture on the north and east sides of the Saint Joaephi 
whi^'H for several miles runs parallel with Lake Michigan, leaving Brilt 
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fosepb oa a comparatively narrow belt Tbis fniit-region covers an area 
aboat fonrtcen by eighteen miles in extent, and is occupied by the 
nglit townships named in the following table of statistics for 1873 : 
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Mr. Clabb Bays that the first peach-tree planted in tbis region was 
raised from seed- by Mr. Burnett, who located iii this sectioti alxiat a 
lieatary ago. Mr. B. C. Hoyt, who settled here iii 1S29, found the tree, 
vhich cODtiuned to bear frniC until 1839. Mr. Hoyt was the first to raise 
peaches whiuh found their way ioto the Chicago market in 1839, They 
irere bought by a cook of a steamer, packed in barrels, and taken to 
[/bicago as a speculation. In 1834, long before Saint Joseph commenced 
i peacb business, Mr. Brodiss, who lived six miles from Niles, on the 

.mt Joseph River, brought peaches down the river on a oanoe, and 

Id tliem in the village of Saint Joseph. They were all seedUngs. 
a.bont 1834 a family named Abbee planted some improved varieties of 
peaches and apiiles, which were obtained from Rochester, S. T. These 
trees were afterward traosplanted from the village to Royalton township, 
and froit was sold from them in Saint Joseph in 1837. In 1S40, Capt. 
Ourtiss BoughtOQ commeoced the bnsiness of transporting peaches in 
] rels and dry-goods boxes on his vessel to Chicago, where he sold them 

enormous profits, sometimes realizing $45 per barrel. This high price 
uralty drew attention to the businesij and led to the settlement of the 
country, especially in the vicinity of Saiut Joseph and Benton Harbor, 
reisaltiug in the above statistics in alwut thirty years. Tbis extension 
of peach-growiug has been gradual. Mr. George Parmalee planted his 
orchard in 1848. He subsequently enlarged it to ninety acres. Captain 
Boughton planted 13U budded peach-trees in 1849. In 1850 his ship, 
ments were 10,000 baskets. TheCinciunati peach -orchard, of sixty acres, 
was planted iu 1857. It is now owned by Messrs. Perkins & Sheldon, 
of Chicago. Notwithstanding the destruction of soxe of its trees to 
prevent the spread of the yellows, there were 40,000 baskets of peaches 
shipped from tbis orchard daring tbe season of 1874. No less than 
3,360 baskets have been shipped from tbis orchard on a single day. The 
average net price obtained was 40 cents a basket. 

The following is bis estimate of this &uit-regioQ : 



On tbe whole. I regard tbe S^i 
and all tlie towiia uamed Abov 
frait-cuUure iu Michigan. 



it Joseph fruit-iegioa, which includes BeDtou Harbor 
, as a moHt complete demoustTatioD of the 8ucc«aa of 
clBimed that a total failim of the fraiC crop baa not 
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with another it is as sore as almost any irait crop is anywheio, either in Enzopei 
America, while the grape crop is as sore as com and i>otatoeBy with the Tsriety m|j 
cultivated, the Concord. The soil in the limits mentioned is so varied as to leniffil 
difhcalt to describe, for on the same farm will be fonnd sand, sandy losmi richldsk 
soil, loam and clay, each being adapted for particular kinds of frait and yegetakk^ 
rendering the fruit-farmer capable of producing fruit for marketjCommeDcingbiihfr 
vest witli strawberries the iirst week in June, and continning with raspbemei-'*- 
rants, gooseberries, cherries, snmmer apples, early peaches, late peaches, gnpc^ 
and winter apples, until the frosts and storms of December render shipment li; 
dangerous. 

Twenty miles north of Saint Joseph is Soath Haven, another 
fruit center. Black Eiver enters the lake here, forming at the 
quite a good-sized harbor for steamers and lake-shore traders, r 
Benton Uarbor to within three or four miles of this harbor the ; ei 
lined with sand-hills, mostly covered on the cast side with fox 
much settled, but presenting many good sites for frnit-growing. 
hills terminate in a fine level bluff of clay subsoil and sandy and g 
loam, interspersed with clay and rich black vegetable mold, ave 
perhaps, 40 feet above the lake. In this region are some fine 1 
farms, among them that of Mr. A. S. Dyckman, president of the 
Pomological Society. It consists of G5 acres, within and adjoining 
Haven. In 1873, when peaches were a very short crop alon^r 
shore, Mr. Dyckman had an excellent yield, for which he obtaibou 
prices, aggregating over 810,000 net profits. 

Twemty miles north of South Haven are Kalamazoo Biver and k 
This is a much newer, but still a very prolific, fruit-region. The j 
mazoo Lake, which is only an enlargement of the river, constita 
harbor. The villages of Saugatuck, on the north, and JDonglas, < 
south, are shipping-places for the products of the circnmjai b t 
In this neighborhood Mr. Perattet realized, in 1872, 81,7(K/ 
from the peaches on six a^jrea. 

Eight miles north of the mouth of the Kalamazoo is Black ] 
bor. It is accessible for good-sized vessels during the season ox 
gation. Inside is a beautiful lake about six miles long and from i 
mile to a mile in width. Around this lake are numerous orchams i 
vineyards, and at its head is the city of Holland, the commercial met 
olis of the Holland colony. Spread over the territory covered by 
surrounding towns and villages are hundreds of farms, mostly small, 
thoroughly cultivated, and almost every farm has its orchard d vi 
yard, while not a few make the cultivation of peaches and g 
principal feature. 

Still farther north, opposite Milwaukee, Wis., is Grand Haven H» 
bor, near the mouth of Grand Eiver, a fine stream of water, 300 feet 
across at its mouth, and widening within to 400 or 500 feet, with deptk 
of water suilicient for the largest craft that float on the lakes. Ih0 
principal fruit-growing townships in this region arc Grand Haven, Spring 
Lake, Ferrysburgh, Peach Plains, Fruitport, Midway, Eastmanvill^ 
Nuncia, Coopersville, Nortonvillo, Spoonville, Lament, Berlin, OoontO) 
West Olive, llobinson, Allendale, Lake Pottawattomie, Bass Biw, 
Little Black Lake, and Pigeon Creek. There are now abont 300 fnit- 
i'arms embraced within these townships, varying from 6 to 100 acres in 
'.xtent, furnishing the principal support to about as many families. All 
he points named are reached either by navigation or railroad, andBome 
)y both. 

Another fruit center is Muskegon City, 11 miles north of Grand Haven. 
X is on the south side of Muskegon Lake, near its junction with Lake 
ilichigan. Four miles above is Black Lake, four miles long by half • 
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lie in width. This is surrounded by one of the best fruit-regions along 
irije lake-shore. Nine miles north of Muskegon is White Lake Harbor. 
During the season of 1873 there were shipped from this point 6,000 
baskets of peaehes, 200 bushels of strawberries^ and 6 tons of grapes. 
This section is a comparatively new fruit-produciDg region, yet it is 
claimed that the finest apples, the choicest plums, and very good peaches 
and grapes can be grown here. Pentwater is located twenty-seven miles 
forther north, in Oceana county. The country is comparatively new, but 
BufBcient experiments have been made to demonstrate that a great variety 
of fruit-s can be produced in abundance. Fere Marquette Lake is 12 
miles north of Pentwater. This lake is nine miles long and from one-half 
mile to one mile broad. On the north side is Ludiugton, the shipping- 
point for the commerce of this section. Pears, plums, strawberries, 
apples, &c., do well in this region, which promises to be as x)rolific for 
most of the standard fruits as other parts of the fruit-belt. Manistee, 
twenty miles north of Ludington, is on Manistee Lake, which is four miles 
long and from one-half to one mile broad. Around it are to be found 
some old orchards, and a large number of new ones. The writer says 
that the fruit-growers in this region were more or less discouraged on 
the peach question by the severe frost of 1872, but he thinks that frost 
taught the most observant an important lesson in regard to peach-grow- 
ing, viz., that the peach-tree will not bear prolonged cultivation or heavy 
fertilization ; that its greatest danger is in overgrowth, leaving sappy 
and unripe wood, which cannot stand the severity of an unusually* cold 
winter. 

A large section north of Manistee gives promise of soon becoming as 
great a fruit-region as the country farther south. 

Mr. Glubb gives, near the close of his series of articles, a tabular state- 
ment showing the number of crates of small fruit and peck-baskets of 
peaches, x>ears, plums, summer apples, crabs, cherries, grapes, and 
tomatoes produced at the places named during the season of 1874. The 
following is a recapitulation of this table : 
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Sftint Joseph . 
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2,721 



He concludes as follows : 

Fruit-growing is tlio specialty of these lake-shoro coanties, and wbilo the peach ia 
the leading fruit of Berrien, Van Buren, Allegan, Ottawa, and Mnskegon counties, and 
is grown successfully in Oceana, Mason, Manistee, and in some favored spots in Benzie, 
Leelenaw, and Grand Traverse counties, these northern counties are taking the lead of 
the southern in winter fipples, pears, and plums. Grapes appear about equally sue- 
ce^ful iu all the counties named, where varieties suited to each locality are selected. 
All those counties north of Allegan are but thinly settled, and the land capable of pro- 
ducing these choice fruits is probably forty times more extensive than that which is 
yet used for that purpose ; there is, therefore, a wide field opening for those who desire 
to engage in a pursuit which is not only profitable in its ultimate results, but which is 
healthful and ennobling in all its practical details. 
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hs table ataods, it will be Men tbat the dlgestire ai^ans did Dot folly adapt thetn- 
to the work reqnired of tliem nniil the second period, when the best reaolta were 
ed. It nati u u daub ted] .t a mistake to put ancb joang animala at ODoe on a foil 
r raw loeat. They ehoald have been fod smaller amounts for several days before 
snaing the eiperimeut, to giT* tbeir dlgostive organs a cbanoe to adapt tbem- 
to the new situation. Another singular Lot was obtained In tabulating the first 
of ftteding of the animals over six tnontbs old. If tbe first week of feeding ii 
id from their record, the reenlts for the teooiid, third, and fonrth week* woaid 
ihftt L8.BH pounds of meal were ooDSumed for ekeli 100 pounds of live weight per 
and that 4.5T poouds of meftl weT« required to moke a pound of increase in Iiti 



a larger amounc is required to make a pound of iuorease. Tbu first week of the 
metit the dlgestlTe organs of these older auiuia is appeared to be capable of aMim- 
f ali the moaJ congnmed, while at a later period tbey sbowed that the; bad been 

ked.so tliat with an increased oousuuiption of food (showing DO impainiient of 
•1th toad'ect the rppetit«) Ibey were nnalde toaesimilate aud la; op iu increase 
{B a proportion of their food as tbey did during the first neek. The fourth pe- 
luot lucluded in the general average giren »•■ the bottom uf the tnble, for the 
I that iu ali of the experiiDCDts the lost period of feeding shows a rapid decrease 

'- —It of food consumed, and a corresiHiuding ir "■ '' " -' ' 



It of meal 



« ihonght to 1m of the greai«et value, the; were there- 

e incorporation intotlip Micliigan State Agricaltaral Society of the 
lieru Miebigau Agricultural autl Mecbauical SiHsiety w»8 ttffected at 
ing on tlie Utb iliiy of Fel)ruarj, 1873. Mr. George W. Qrigga, of 
d llaiHils, nas elected i)re8ideDt. In bis iDaugtual address lie 

tato society should have a State polio;, and one embracing the whole State and 
interest of that State. Michigan has adiveraified industry, aud all berlndustriee 
1 b« eucourugud. Her uiiues and Inmber cover a large portion of territory. Her 
prodncM now rank third among the States. Bar stock Intereata ore of growing 
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importance. As a frnit State she is attraotiDg attention from all dixectiiXH. Hv 
cereals and grasses and dairy products aro of great valae. These all demand tb 
tering care of a State society. Each should have a place, and be ffiven the coui 
tion which is its dno. Let the people of Michigan understand tnia to be the pving 
of the Hociet3', atd let them prepare to receive our State fairs. I do not beUeveittaii 
a sound financial policy for this society to own a rod of j^^nnd or a stick of timlxL 
Let the local organizations own and prepare the necessary fpx>and8 and building Ut 
Lansing, Jacksou, Detroit, Elalamazoo, East Saginaw, Adrian, and Grand BapidB on 
sullicieut grounds and buildings to accommodate a State fair. The State Actimiltnl 
Society ought not to bo obliged to expend one cent for such grounds and Diiildiii)pk 
With such accommodations these places will alwavs be sure, -with Tfise managHMt; 
to secure good county exhibitions; and with sncii accomnaodaticmB ready for ittki 
State society should move from place to place, dispensing its benefits aJl aroana tki 
State. This policy , a low years ago, might not have been couTenient or possible. Tk 
extension of our railroad system now makes it possible. Lansing to-day is a ndnal 
center. So are Jackson, East Saginaw, Grand Rapids, Kalamazoo, and Adrian. Delnil 
is acknowledged to be the commercial emporium of the State, and for one I delifilitti 
commend her groat progress in population and wealth. To hold a State fair itui» 
essary to have railroad facilities for the transportation of passengers and stock, bolih 
for the accommodation of visitors, and a people who will strive to provide neoMMy 
accommodations at reasonable prices. Those guaranteed, I believe it the best poU^ 
to hold the fairs of the Stat^ society in dificrent localities of the State — ^north, hbI^ 
central, east, and west. 

The State fair for 1873, held at Grand Bapids, was reported a88oeoe» 
ful in every respect. The net earDings for the year aggregated $14y5IL 

Report for 1874. — This report contains addresses and original papen 
of vital interest to the farmers and frait-growers of Michigan. 

The Board at its annual meeting^ September 17, 1874, elected the Col- 
lowing executive officers : E. 0. Humphrey, president ; F. C. KimbaD, 
secretary ; A. J. Dean, treasurer. 

An address by Prof. B. C. Kedzie before the house of repreaento* 
tives, on ^' The application of chemistry to practical agricnltare and the 
laws of health," is published in this report. He thus describes the du- 
ties of an agricultural chemist : 

One dnty often assiji^ncd to the agricnltnral chemist by those who know little cftte 
of chemistry or agriculture is to " analyze the soil,'' as if the chemioal analyais of tki 
soil wonld determine every question of its agricnltnral capabihtieB, the Idnd, axuaa^ 
and quality of the crops it would raise. In the early history of the science, apilyM 
of certain barren soils revealed the cause of the barrenness in the sulphate of iroo |a» 
ent. When this was removed or decomposed by lime, the soil was fraitlal. Aftv 
instances of this kind gave great hopes of bcneiit from soil-analysis. Batsnch inotiiw 
of barrenness from purely chemical causes are rare and ezcepuonal. • • • But it 
is often found that the most careful chemical analysis will not distingaiah be t w W 
a fertile and a barren soil. One reason is that the barrenness may be dae to phyrioiA 
causes, «. g.^ want of drainage. Oliomical analysis can only determine the ffhfflnif^ 
conditions of the soil, and will not always reveal physical evils. Agricnltimlohaiiiirti 
now regard the analysis of the soil as of only secondary imx>ortance. 

One duty of the chemist is to explain the tacts which are already known in ifri- 
culture. i)y knowing the reason why we do a thing we may discover better wajicC 
doing it, or that some other and easier process may accomplish the same resolfci Wt 
thus sift our proce^HCs aud eliminate needless elements or introdoce better ones. 

But there is another benefit of knowing the reason of our actions. When the mind 

comprehends and watches the wonderful chemical processes which are always gmngon 

in eanh, in air, and in the growing crop, the bo<ly forgets half the weariness of loU. 

Nothing is so wearisome as work without thought. It is mere dmdgery, sod oray 

man, and especially every boy, hates it. Let the boy know that in handling the hoe^ 

holding the plow, in harrowing and cultivating, he is providing the conditions of WOD- 

dcrl'ul chemical changes. Let him understand those changes, the chemistry of pliBt- 

;ruwtli, of ripening of grains and fruits, why the bitter and austere apple of Jiujbs- 

omes the golden pippin of September. Let such thonghts fill his brain, acd the wssri- 

less of the body is forgotten. Glorified and loving nature walks by his side in tbe 

iolds of toil, unfolding her wonderful mysteries, and loneliness and discontent haTB fled. 

igaiu as to analyses of manures: 

The chemist may bencHt the farmer by nialang analyses of manuKe and detenninioc 
ii]i>;p n at lire and value. Artificial manures are being lai^ely introdnced into tlS 
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Nmntnr, and fttrmers may want to know whether it will pay to hny and nae them. The 
^tHeffimd Scientific School of Connecticnt has done the fjEurmers of the East ffood seryice 
Analyzing these mannre»~the snperphosphates, gnanos, &,c — showing Sieir compo- 
n and real cash valne. The same kind of worK mnst be done in this State, if farm- 
to receive the assistance which they have a right to demand. • • • • 
Auo chemist may aid the farmer by showing the valne of mannral matters within 
kis reach, enabling him to secure at home what is now imported at sach great expense 
Cioin abroad. 

Of a recent important discovery in agricnltoral chemistry he says : 

Three years ago, Deherain, of France, made the important discovery that when vege- 

le matter undergoes decomposition in presence of some alkaline substance, it com- 

^ with free nitrogen and retains it in a fixed form. This has been confirmed at the 

Id Roientific School, and science will yet point out the means by which the farmer 

at home all the combined nitrogen he wants. This discovery will be worth 

&^ t u the discovery of a thousand guano-beds in the feur-off Pacific. 

Prof. A. J. Cook, of the State agricnltoral college, contributes an 
Olnstrated paper on insects injorions to the farm, garden, and orchard. 

In an essay on the breeding and improvement of horses, Mr. O. W. 
Sherman speaks of the importance and profits of rearing better horses, 
as follows : , 

FiiBi, oaU our common stock of horses worth on the average $150 each. Compare 
this with the price Mr. Bonner paid for Dexter, $34j750, and you have a surplus of 
134,600 in favor of fine breeding. This is no stretch of imagination. The line is cor- 
rectly drawn, even if it should overtax credulity. Neither is this an isolated case, nor 
drawn at its fuU extreme. There have been sMies made since Mr. Bonner purchased 
Dexter where parties have paid 4^000. Time would fiul me in going over the list of 
radem mnning into thousands. While on this head, it might be the projper place to 
I I some of the breeds of these famous equines and tne fabulous pnoes paid to 

^,M. «hese noble sires. First on the calendar is Mr. Bysdeck's Hamiltonian, and the 
> of Dexter. This horse has been standing in Orange County the past season for 
rO a mare, $SSSO required to be paid down : while many of his descendants are stand- 
Mu^ in other places and States lor |200 ana |300 per mare. I shall not have time to 
call your attention to all the notables in the horse £unUy. Their names are being 
banded down to us on pages of history. I wiU pass over the history of the American 
Eclipse and the Old Messen^r-^rival norses in their day — ^whose very names are almost 
hallowed to all horse^sonnoisseurs. Next I wiU mention the Old Hill Black Hawk and 
Wadsworth Henry Clay ; few of the latter-day horses have left a more numerous or 
better grade of colts. The old Green Mountain Morgan, the Bulrush Morgan, the 
Stockbridge Chief, and Kimball Jackson head the list among the prominent horses, 
and have Dcqueatned to us a legacy we ought to cherish and to regenerate. Had we 
not been derekct in obeying the organic laws of horse-physiology, we should not have 
allowed the race to become so degenerated. There is no truer saying than like begets 
like. Had we, as a nation, been as mindful in propagating our brute creation as we have 
in selecting and propagating our vegetables, we should have none of those walkiog 
dictionaries qf aU the diseases that horse-flesh is heir to, in one volume, badly boun£ 

Mr. O. F. Miller^ in a paper on ponltry-raising, contributes some val- 
nable snggestions. After alluding to the small cost of raising and fat* 
tenlng chickens, he gives directions for their proper care, the kind of food 
they should have, and the most profitable varieties to raise. He says 
that a poultry-house should be located on gravel or dry sandy loam. 
Stagnant water should be avoided. It should be built facing the south, 
if possible, and if on a side-hill sloping to the south, all the better. It 
should be made warm and dry, and so constructed that it can be easily 
cleaned out, which should be done quite often. Fowls should be per- 
mitted to range at liberty a greater portion of the time. Their nests 
should be constructed so as to admit of easy access, and should be kept 
comparatively dark, and so made that they can enter them unperceived 
and lay without fear of being disturbed. They should not be confined 
to one variety of food the whole winter. The food should be changed 
every few days, or two kinds of food a day is still better j say a feeding 
of com in the morning and a feeding of oats or barley in the eveningi 

26 A 
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* * BunHj DO dtftta east of the Rooky Mountains hat. snoh an extended area 
ted to the production of first-class apples, and with onr nearness to non-prodnoing 
^ons giving us the beet of markets, and with onr adaptation to the prodnotion of 
) other staple fruits of the temperate clime, we are not behind. We are surely 
'ored beyond the adjoining States. 

A oatalogae of <' popalar and valaable varieties of fraits, compiled 
>m the best aathorities" — having respect to the climate of Michigan — 
given. 

At the Febmary meeting held at Lansing, Mr. Emmons Bnell read a 
ort essay on frnit-growing. He advises top-graft winter varieties on 
)rthem Spy trees two to three years old. He regards the Red Can- 
Ay in tree and frait, as approaching more nearly all the requisite qnal 
es desired in a winter api)le of any on the Michigan list. He says : 

rhe tree is hardy, a fair erower, and in style of top all that can be desired. In frnit 
18 a good bearer, a good handler, and keeps well ; in quality unexceptionable, while 
brignt red color makes it very attractive, as the high price it brings in market folly 
leets. But if yon must add the Baldwin, Wagener, King, &o., oo not fail to put 
)m on Spy stocks. Giro the ground good cultivation in the early part of the sea- 
I, and wash the trees with soft soap aI>out the 1st of June for a number of years. 

As to profits in Michigan, Mr. Bnell says : 

in orchard will contain about 50 trees to an acre. I think they may be safely esti- 
.ted to produce one barrel per tree for a great number of years, or while in good con- 
ion. This would give 50 barrels per aoro for eaoh year, and at $2 per barrel would 
$100 per acre. I think a good orcharcL with care, and composed of the best varie- 
ty will exceed, rather than fall short, of those estimates. 

Mr, William L. Webber, in an essay on *'The destiny of Northern 
Ichigan," says : 

Ln erroneous idea is entertained by many concerning the character of the soil on 
lioh the pine is found. In most cases the pine ^rows intermixed with hard wood, or 
clumps surrounded by beech and maple, sometimes found in belts interspersed with 
ler timber; but even where pine is almost the only timber upon the ground, it has 
»n found that the soil is capable of producing excellent returns to the agriculturist. 
Is true the pine stumps are an incumbrance and somewhat difficult of removal, but 
le and labor will remove them ; and as the soil is capable of producing good crops, 
) time will come when as good retums will be had from land once covert with heavy 
le as from the average lauds covered with hard wood. 

Of the extent of these lands and of the advantages likely to accrue 
the people of the State from the unlimited amount of lumber they 
11 yield, Mr. Webber says : 

n considering the future of the agricultural interests of the northern half of this 
linsnla, the met that a large portion df it is covered with valuable timber is not to 
lost sight of. Of pine alone there is probably sufficient to make 50,000,000,000 feet 
lumber. The wealth of the State will be promoted by handling this immense qnan- 
f only so fast as the timber may be required at remunerative rates, and erecting and 
^ratinff such manufactories as will fit it for the consumer's use before transportation, 
that Michigan may receive the full benefit of its native wealth; aud that policy 
ich should cut this timber and force it upon the market faster tlian demanded, or 
iob should send it in a coarse and unfinished condition into other Stiites for the finer 
nipulations, would be an unwise one. Properly treated, the lumbering interest and 
» agricultural interest should go hand in hand aud 8upi>ort eaoh other. A home mar- 
i is always more valuable to the agriculturist than a foreign one, and the lumbering 
ich goes un in the immediate vicinity will not only fnmisli a market for the surplus 
ducts of the farmer, but also employment for himself aud his teams when their 
vices may not be required upon the £um« and at lemnnerative pricee. Orowingy^as 
I pine does, iu belts and groups intermingled with hard timber, probably two-tbirda 
me space may be reclaimed for agricultural purposes without material iigury to the 
le timber. 

Ln speaking of the advantages of Michigan as they relate to agri< 

Lture, manufactures, and commerce, the writer says that, aside from 

long lake-coast line aud from its navigable rivers, the construction 

railroads has added largely to its commeioial focilities. In 1854 the 
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State had 444 miles of railroad ; in 1864, 898 miles ; in 1874^ 3^ 
Ten years ago Northern Michigan had not to exceed 15 mi n 
way ; it now has 590 miles. 

During the past decade Michigan has advanced to t • fir r 
frnit-prodncing States. Its soil and climate seem to be B 13 

to the greatest production of many of the more valuable vi e 
hence every year shows a largely increased interest in the cuidv" 
such fruits as have proved most profitable. In a paper on tihc 
Lake Michigan on fruit-culture, Mr. Henry B. Glubb says: 

The spring season finds Lake Michigan a mass of water nearly ocyrttred with floiti^ 
ice. The storms of March and the rains of April haying broken up tlie ioeln tfaarifni 
large quantities of it finds its way to the lake, where it is driTen nltlier and tU0Mril 
the mercy of the winds and waves. Sometimes there are drifts and gargoB of tiriiioi 
on the west side, hnt more frequently it hu^ the e^st ahoie, and is ao eKtamivaftil 
the blue, open water beyond is scarcely distmguishable from a dark olond on the tat 
zon, as one stands on the east shore. None but the most darinff na¥igaton» witkflN 
stoutest-built propeUers, will venture through this terribly aiMthuiff man. ItUwiikn 
and Grand Haven are, at present, the only harbors kept opon thioanioat the Im HMia 
The shore is usuaUy protected by a pile of ice from 20 to 50 fset m hei^ht^ thravi ^ 
during the winter by the action of the waves. 

The effect of this floating ice, and the ice and snow piled on the ahan, la to vetndtti 
season. The prevailing winds besin from the west, southwest, and northwert; tti 
east shore is kept backward by the cool breezes, which permeate the fluit-tnei hI 
prevent that early expansion of the peach-buds, so much deplored on the WMtridirf 
the lake, and which renders the destruction of peach prospects ao oommonewyieriH 
in the Western and Southern States. Not until summer weather is fairly esteboM 
and danger of late frosts over, does the water of Lake Michigan beoome warm so Mtt 
melt the ice, and the sun dissolve the ice-wall so as to allow the breeie which 
over the lake to permit the expansion of the fruit-buds on the peach-trees of the 
shore. 

As the season advances the water of the lake, which has hitherto been so rnnoh 
than the atmosphere received firom the south and west, gradnally wanns nndar thiift* 
fluence of the sun's rays and the land breezes. It is much less changeable in iti ls» 

Eerature than the land breezes. It warms slowly, but when warmed it zetsiMtki 
eat proportionately with its depth and volume. The effect of ti^ wann oonditioB if 
the lake water is to prevent sudden changes on the Ice shore. Begnlarly as ths HiM 
of the ocean, the summer breezes traverse the land and wator along the lake shon^ h 
the forenoon the breeze is usually toward the lake, and in the afternoon a lafco bnm 
comes over the land, modifying the temperature and making the hottest dws of Ji|f 
and August pleasant and agreeable, healthful aHko to animal and TegetablemiBb TUi 
is the true system of ventilation, of atmospheric drainag^e, and, where the slopdqg U&- 
sides are favorably formed, almost certain is the exemption firom sammer tcottbt. 

As summer proceeds with its work of perfecting fruit, the lake has not only a ft^ 
tecting but a fertilizing influence. The mtonse heat of the son is exerted on a Ismi 
expanse of water, and the atmosphere is laden with the moistare drawn np dvtisgdi 
day, and in the dryest season dew comes to the aid of exhausted natare, and, } ' 
cultivation of the soil is properly attended to, the cooled earth condenses the 

and absorbs it, producing the best possible condition forffrowtb. Inoalniy 

weather, this condition is probably best secured along the l&e-shoTOb as dnriiig steal 
winds the moist air is apt to be carried farther inland before the eartli, oooledD7 ealtt- 
vation, can condense and absorb the moisture, and immediatoprozimity to toslili 
during strong summer winds may be no great advantage; but assnmmeir is the pciW 
of cami and the winds are seldom strong or violent, the moist lake air is an impocteil 
element of fertilization. It is a fact, well established in my obswvation of Otlofl 
County, that land within six to ton miles of the lake is less liable to soflGBT dndagft 
long period of dry weather than land farther east. 

Mr. Glabb states that the gradual flow of water from the soaflien 
oxtremity or head of Lake Michigan to its northern exit at the Stniti 
^f iNIaekiuac, has the effect of reversing the nsaal experience in north- 
Tn latitudes. lustead of cold and frost setting in earlier in NortbjQni 
ht>n in Soathern Michigan, the very opposite is experienced, and aer- 
-w«i weeks after peach-trees have been denuded of their foliage at Saint 
'oseph and other regions south, they are in fnll leaf at Northpoctibi 
i^ahxr^o^ nf-nntYy *nd '^ther places around Orand TraveraeBay. Oi 
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inflaence of the lake stream seems to be as well marked here as is that 
of the Galf Stream in England and other portions of Northern Europe, 
where the temperate season is prolonged, along the sea-coast, many 
weeks longer than in the same latitnde on the western shore of the 
Atlantic, or even in the interior of Europe. 

In an article on plum-coltore, Mr. T. T. Lyon gives the following pre- 
ventive against the depredations of the corculio : 

• 

Some three or four years Bince. Mr. Windoes, of Kamalazoo, accidentally discoTered that 
•ome of his plam-trees, which nad been snbjeoted to the dense smoke of burning ooal- 
tar, were not visited by the carcalio, while those acUaoent, and not so treated, lost their 
crop as usaal. Taking the cae from this fact, he for some three years in snooesaion 
repeated the process, adding a little sulphur to the coal-tar and bnmine the mixture 
in an iron vessel under the trees. By the o£fer of the material gratis, a neighbor was also 
indaoed to make the trial upon his own trees, which resulted also in the saving of his 
crop of plums. Three years of success with this remedy has given Mr. Windoes so 
much confidence in its effectiveness that he has during the past year made it public, 
and quite a number of persons made trial of it upon their last summer's crop of plums ; 
bat we regret to say, as far as we have yet learned, with but indifferent success. As 
there can be no doobt of the actual and repeated success of Mr. Windoes, we can only 
account for these failures upon the supposition that a different quality of coal-tar was 
used, or, otherwise, that there may have been a lack of thoroughness in the application 
of the remedy. 

As to the profitableness of plom-cnltnre, Mr. Lyon states that a plan- 
tation of considerable extent will fally warrant the making of thorough 
arrangements for the care and management of the same, as well as the 
providing of all requisite facilities for the warfare upon the cnrcalio in 
the most efficient manner; while in snch cases the actual expenditure 
for these purposes will be found to be very small when compared with 
t&e value of even a very moderate crop. With a plantation of one hun- 
dred trees in bearing, two men would apply the jarring process (or that 
and the Ransom trap jointly) to the whole in about one and a half hours ; 
and if this were required to be repeated three times a day, the whole 
would require but the equivalent of one man's time. X^his might be 
required for a period of six weeks at most, although during very windy 
or rainy weather no application would be needed. The cost of apparatus 
with which to prosecute the warfare against the curculio need not exceed 
$10 or $12, to which must be added the hire of a trusty man or boy for 
the above time. These two items will constitute nearly or quite the en- 
tire cost of management for the season in excess of that required for a 
similar orchard of apples. As to the relative values of the products of 
each when grown, we leave to those interested to estimate for them- 
selves, only remarking that, so far as we have been conversant with the 
results in such cases, those derived from the culture of the plum, even 
with curculio warfare against them, have been highly satisfactory. 

In planting an orchanl of plum-trees, Mr. Lyon says that 16^ feet in 
the rows each way is a very good average distance, although in exten- 
sive plantations it may be found desirable, fbr the convenience of 
gathering the fruit and to facilitate the reaching of all parts of the 
plantation with a team and conveyance, especially while the trees are 
laden with fruit, to leave after every fourth or sixth row an increased 
width of perhaps 20 or 25 feet, as well as one or more snch wider spaces 
in the transverse direction. The distance of the trees apart, however, 
should be determined with more or less reference to the habits of growth 
of the varieties to be planted. 

Mr. Lyon also contributes a paper on new varieties of fruits, in which 
the leading characteristics of the following-named varieties are given : 
Apples: Shiawasse Beauty, Mann, Orattan, and Somerset. Siberian 
Crabs : Brier's Sweet, Byer's Beauty, Marengo, Lady Elgin, and Sylvan 
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Sweet Cherries: Lieb. Orapes: Ion», Oroton, EamelaD, 
JMartba, Walter, Kalamazoo, Senasqna, Worden, ChampioD, i 
man's Seedling, Rogers Hybrids, Aniold Hybrids, Wylie liyi 
Eicketts Hybrids, Campbell's Seedlings, Lady, aud Ithaca. J 
Foster, ^lountain Hose, Atlanta, Richmond, Solway, Soathwick's 
River's Peaches, (twenty varieties,) and Amsden'M Jnne. Peart: I 
Honey, Clapp's Favorite, Edmonds, Monnt Vernon, and Soo^ 
Congress. Plums: Miner, Wild Goose, Weaver, and Jodoij u 
Gage. Stratcberries : America, Black Defiance, Boadinoti Boyi jm 
30, (Seth Boyden,) Charles Downing, Colonel Cheeney, Gowini^ be 
Cumberland Triumph, Dr. Warder, Early Qaeen, French, Qoli i 
ance. Golden Perpetual, Golden Queen, Eeech's 2,200. Kentncra ■ 
sena, Kohoclien, Kramer, Late Prolific, Lennig's White, MatiU \ 

of the West, New Jersey Scarlet, Bomeyn's Seedling, Sprikif \ ui 
these, Cowing's Seedling is spoken of as bearing the largest bero 
tivation ; the vine is vigorous and hardy, and the frait of fine 
great promise. 

Mr. Frank A. Gulley contributes a brief article on the tr 
value of manure. Holding that success and profits de lu u|i 
amount produced per acre above the cost price, he has been expex 
ing for years in the endeavor to bring his lands up to the hig 
cable point of fertility. He states that fifteen years ago tiie 11 very 
men of Detroit were glad to give away their manure, and fre 
to hire it removed. It now brings from 60 cents to $1.60 per 
Its rapid increase in value has caused Mr. Gulley to eooni m 

as practicable, by manufacturing his own fertilizers, and in u 
succeeded by the rearing of pigs and the feeding of it > Oki 
place. Previous to the past year he bought nearly all h « i 
is now renting land for the purpose of raising feed, for v a 
annual rental of from $3 to $6 per acre. He says: 

If we can make oar sales of pork and pigs and the amonnt reoeived Ibi 
after dedactio[; their cost, equal the value of feed conBomed, letting the . — 
ance the work, we consider it a good investment. But we find we ojud do v 
this by keeping the small-boned, fine-bred pigs. With Jadicioua and ha^v , 
taking the value of the manure into consideration, we think we oa& oompt 
western farmers in raising pork. Our pigs during the past year have re .■ 
oyer the value of feed consumed on pigs sold for pork and feeding, whil» «i m^ 
time we are establishing a herd of thoroughbred pigs. But we ezpeot a gv 
on the increaseil production of crops caused by the use of thie moDava* 

We make a practice of buying thin steers in the fall, either two, three, or £ 
old, which co8t us from $"20 to $50 each. These are red until in good condi — 
then sold at from 50 to 100 per cent, advance. There are a class <» farmers \ 
cattle till they are two, three, or four years old, merely giving them feed 
keep them alive aud make them grow, and this class of farmers is fonnd ^ ««_ 
State. We can buy these cattle, feed them heavily three or four months, Oh*. oet'"^ 
as much for feeding them that length of time as the man who raised th 
keepiug them two or three years. But it is not done by aslipflhod way o* 
Our cattle are kept in wa/iu stables and fed regularly on out hay, strair. aiv-- 
mixed with pulped roots, and all the steamed corn-meal and mill-feed tl 

^Ir. Gulley says there is probably no .way in which mannre 
made with less trouble, experience, and expense than in feeding 
Juring the winter. It is a practice which conld be ado] "d nfith 
cess by gardeners in any vicinity where manure is scarce id i 
'»c bought at a reasonable price. It does not require very 
-xpenditiire for buildings aud machinery. An old bam Hh< 
Mted n[) with gates and mangers at an ex])en8e of $1 or t 
vith stanciiious j or, where cattle are tiwl with ropes, the ex 
>e loss, but the extra amount of work will more than ba « i 
V .rjifi»« ^ir ^tuu\ 111) ft shed -floor for 25 head with gatea I 
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at an expense of 75 cents per head for lumber and nails, and it was all 
made portable, so that it conld be taken down and packed np daring 
the summer. Some of his experiments, showing the profits of jadicions 
mannring, are given as follows : 

On a piece of land put in onr bands to work last spring was a field of 21 acres, which 
the owners wished to have sowed to oats and seeded to clover. The field had been 
cropped several years withont mannre. The soil was of an average fertility all over 
the neld. A crop of corn planted on it the previous year had made abont an eqaal. 
growth in all parts, and all so poor that it was considerod not worth husking, and was 
fed in the stalk. On the farm was a pile of raanore one year old, left from a cow-stable, 
which we were directed to pnt on this field. The pile would havemadeabont 20 or 25 such 
loads as we bny for a dollar per load. I estimated it to be worth $35. After the ground 
had been plowed we spread this manure as evenly as possible over 12 acres on one side of 
the field, at an expense of $15 for handling the manure. The 12 acres manured vielded 
543 bushels, or 49 bushels to the acre ; t^e 9 acres nnmanured yielded 180 bushels, or 
90 bushels to the acre. The mannre increased the crop 29 bushels to the acre, or 303 
bushels on the farm, worth 50 cents per bushel, or |151.50. The cost of preparing 
ground, seed, sowing, and reaping was the same per acre on the whole field. The cost 
of binding, drawing, and thrashing was more on the mannredportion, but as the straw 
was twice as heavy we will let that balance the extra work. The manure and drawing 
cost $60 ; therefore. $50 expended in manure made an increase in the crop of $151.50, or 
ft profit of $101.50 in one season. In addition to this, the clover made a good catch on 
the manured land, while on the rest it hardly grew at alL 

As to the benefioial effects of marsh -mnck, he says : 

There is something abont marsh-muck that seems to have a remarkable effect on old 
land, especially on light soil, and particularly on garden-land that has been heavily 
cropped and manured for several years. It seems to have somnwhat the same effect 
that is eansed by plowing under green crops. I have known srood crops of onions 
raised on sandy soil for two years by a heavy application of muck and a fight sprink- 
ling of leached ashes. On old onion-beds the tendency of onvons is to ripen too early, 
or hefore they get their growth, thereby decreasing the crr/p. Bv using muck and a 
▼arlety of other manures, we can raise good crops on the same land for years in suooea- 
■ion. Thev will do better to chanjg^ the crop, but as it is expensive fitting ground in 
proper shape for onions, and as it is the most certain and profitable crop that we raise, 
we find it does not pay to change often. We have raisod onions on the same ground 
Ibr seven years in succession, never having a profit of less than $175 to the acre. 

Mr. A. S. Dyckman, in an essay on pmnJng peach-trees, strongly 
urges a jndiclons thinning ont of the limbs and shortening in of the heads 
of the trees once a year. One of the effects of this thinning process is 
to induce a stocky growth of wood. This thinning is done, not by short- 
ening the yonng limbs, bat by catting them out entire to their janction 
with the parent limb, leaving each remaining shoot in the perfection of 
its natural growth. Another effect is to distribute fruit-bearing wood 
through the interior of the tree-top, where the burden can be borne with 
less liability to break the main limbs than where the fruit is borne mostly 
on the extremities, as in case of a thick head, which will inevitably 
smother out the interior shoots. Another effect is not only to reduce 
the number of fruit-buds^ but to materially increase their distances 
apart, thus performing an important part of annual fruit-thinning. Still 
another effect is to admit air and sunlight through the top, preventing 
mildew and rot, and imparting rich qtialities and high color to the fruit. 
Where each individual shoot has its ^qual share of air, light, and warmth, 
it also promotes the general health and vigor of the tiee, and makes the 
fruit more uniform in size, color, and quality. 

Mr. D. 6. Waters, in an essay on the same subject, quotes the follow* 
ing statement of Mr. C. Eugle : 

I commenced the shortening-in system of pruning the peach when the trees w«re six 
vears old, and by tryiug a few trees tbo first season. The result was so very satisfao* 
tory, the tiees so pmn^ yielding nearly as much in qnantity and the frnit of double 
and sometimes treble the size, that I w^nt over nearly the whole orchard the following 
season. A few trees have been left wfthont pruning until the present, for the sake of 



408 BEPORT OF THE C01CMI8SI0KEB OF AGBICUIiTUBE. 

experiment, although, after two years' ezperiencei there was no donbt in 
abont its beneficial effects. The oenefits aooming are treble : firat, ftA in ■•« 
ket value of the fmit: second, a more handsome, Yieorons, and healthj .rBe. 
third, a great saving of labor and time in thinning the fhilt. We all know w ■ 
unsightly object an old peach-tree becomes when left to itself. ▲ £bw longy Imd ip 
ton branches, with nearly all the foliage and fruit at the extreme ends, will oo.*— J 
describe them. All this can be remedied, and handsome, round, compact keadi, ™ 
fiUed with foliage and fruit throughout secured, by the simple prooeas of thiotinhu 
I usually choose mild weather in the late fall or winter in which to perform the ^ 
Early spring is just as good a time, only our duties ate more preasixig theoi audi 
off until that time is very apt to bo neglected. Occasionally l have found It of 
advantage to cut back some of the longer branches to where they are *» 
inch and one-half in diameter, but usu^y it is only neoessarv to aho i^ ■ 
growth fiom one-half to two-third&— shortening the longer growuia the mcm*. •»- 
so treated exhibit all the beauty and vigor of form ana growth at twelve ▼» J 
usually seen in trees of four and five years. When the season fat thinni 
arrives, I find it takes only abont one-third the t to do it. This of 
if there were no other benefits, as at that time no . driven with aL a^ » < 
and are apt to neglect, or. at best, slight, this ver^ ^ ' labor. Var 1 1«»>^ 
man who raises peao|ies for market can afford to xou L» nal a a ff f 

small, inferior firnit, which will bring next to nothi wl n^y Jum^ -j 

can get the highest market-price. On my younger c ^^haveo •>« 

back at four yeai^ from settmg, but shortening only th» «» ihoi m» m i ^ 

This report opntains many additional piq^ers and cl i of 

est and valae. 

MISSOTJBI. 

The eleventh annnal report of the Missouri State Board of Agriodtr 
nxei for the year 1875, is one of more than average interest, uk addi- 
tion to the business transactions of the Board at its aannal meetbigi As 
volume contains many practical papers and interesting diHcnsiifflna aa 
various important branches of agriculture. It also contains the piooeedf 
ings of the sixteenth and seventeenth annual meetings of fbiB Statb 
Horticultural Society, and an exceedingly valuable illosfcratod iW>t 
by Prof. O. Y. Biley, State entomologist. Additionsd papers, detafllim 
the results of further investigations into the habits of the western loomt^ 
and of the history and habits of the grape phyUosGorOj are contained in 
Professor Biley's report. His thorough inveeitigations into the habiti of 
the last-named insect add much to the value of this report. 

The State Board convened on the Ist day of DecembeAr and eontiiwei 
in session four days. In his opening address, President Loman A. Biowi 
briefly alluded to the devastation committed by the grasshoppers inflft 
early part of the season on the growing crops of tha northern ommte 
of the State. He also alluded to the great prevalence of hog-cholen ta 
various sections of the State during the past season, and urged npon tts 
Board the importance of devoting a portion of its time to a considenrtios 
and discussion of this subject. At the afternoon session of the bosrf 
the subject came up for consideration and was discussed at some leng^ 
Mr. Oolman said the disease resembled a low fever of typhoidal ohff* 
acteristics, and he thought it was in some degree oon1agion& Eop 
attacked by it die very suddenly, and it takes but a short time to osnj 
off an entire herd. Mr. Monteith 84\id that in the higher portions of tiM 
^^tate, among the Ozark hills, where there is an abundance of clear lOfr 
<iing water, the hog-cholera, so called, is scarcely Imown. He regaidi 
jhe disease as a kind of low typhoid fever, and attributes its prevwDOS 
argely to the absence of pure water. Speaking of preventives of tlio 
iisease, he stated that he had once cured a bad case of flstala bj as 
^application of dry earth, after trying a great many other remedieSi and 
le believed there were many properties in earth which, if properly w^ 
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Elied, would cure many diBeases. As to the good eflfects of new earth, 
esaid: 

Where hogs trample constantly oyer earth, the fresh soil disappears. We find in 
pooltry-breeuing that where we keep \arco nnmbem of fowls together, we mnst keep 
the gronnd stiired to bring np fresh earth. In the pooltry-hoose there should be no 
less than six inches of dry earth, which Aonld be raked oyer three times a week, and 
removed once in six months, and then yon can keep fifty fowls together without daanger. 
I have kept dry earth in barrels by my pig-pens, spreading it fireqaently. It is a good 
absorbenl^ and keeps my pigs in excellent health. 

f)r. Glaggett stated that in several cases where hogs had died with so- 

oalled hogKsholera, post-mortem examinations had revealed diseased 

lungs. In sQoh cases the disease was not hog-cholera. He then alluded 

the absorptive powers of different soils, and agreed with Mr. Monteith 

to the beneficial effects of dry earth when applied to wounds and 

. T. A. Oharles thought a great many hogs got sick without having 
hoc-cholera, and he regs^ed it as much a misbike to say that every 
hog had the hog-cholera as that every sick cow had the hoUow-hom. 
cLo nad lost fifty-seven hogs by some diBeiuse, and had but three left^ and 
two of the three had been sick. He thought the disease was the quinsy, 
or winter fever. 

Mr. L. A. Brown said his feurm had been visited by this disease, which 
bad caused him to lose seventy hogs. He believed the disease to be 
contagious. His hogs had becoi kept in a clover pasture of two hundred 

res, with good running water. His neighbors' hogs had been turned 
into ttke road, with no water to drink; they took the disease, ran along 
the fence where his hogs were confined^ and imparted to them the dis- 
ease of which they died. 

A resolution providing for the appointment of a committee to investl- 
gate the subject was adopted by the board. 

Mr. O. W. Murtfelt read a paper urging the establishment of experi- 
mental agricultural stations, which eventually resulted in a protracted 
discussion on the subject of the duties and responsibilities of the State 
Amricultural College. On the last day of the session a resolution was 
pted calling the attention of the fanners of the State to the impor- 

ice of forest-tree culture and to the law passed by the legislature to 
ourage the planting and cultivation of timber-trees. 

jIorUcuXturaL — ^The sixteenth annual meeting of the Missouri State 
H icultural Society was held at Saint Louis, on the 12th, 13th, 14th. 

la 15th days of January, 1875. The meeting was well attended, and 
uue proceedings marked with much interest to the fruit-growers of the 
State. 

President Henry T. Mudd, in his opening address, gave a brief 

story of the organization and progress of the society. From this 

dress the following fEtcts are gleaned: A small number of Missouri 
uruit-growers met at Jefferson City on the 5th day of January, 1859, and 
on Qized the present society. Prof. Gleorge 0. Swallow presided, 
L Mr. F. E. Elliott, (shortly after elected secretary of the American 
r ^logical Society,) acted as secretary. A constitution was firamed 
anu adopted, and Mr. N. J. Oolman was elected as tlie first president 
of the association. A vice-president for each of the then seven con- 

essional districts was designated, and Mr. F. B. Elliott and George 
uusman were respectively elected as recording and corresponding sec- 
retaries. The first exhibition of the society was held on the 27th &y of 
September, 1859, at which a fine display of grapes and some native 
vrine was made. The first annual meeting of &e association was held 
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in conjam tion with this exhibition. Mr. William Minor wai < 
recording secretary in place of Mr. Elliott, who had removed fl 
State. 

The second annual meeting; was held at Saint Lonis, on the 8tli I 
Janaary, 1861. Many varieties of fraits, wines, &o., were ezh t 
this meeting, and sach exhibitions have since annually oooon ut 
C. W. Spalding was elected president at this meeting (br the 
year. The third annual meeting was held in the same city, on toe 
day of January, 18G2, as wore also the fourth and fifth annnal 
of the tws succeeding years. No material changes were u 

ofOicers of the society at these meetings. Since the year li 
ciation has more than doubled in numerical strength, and u 
among its members a majority of the leading frait-growt n tiM 
The later history of the society is not given. 

During the afternoon session of the society a debate ooonrred 
subject of peach culture and the varieties best adapted to the 
and soil of Missouri, at the conclusion of which the fUlowing 
sorts were adopted and recommended for general coltivati i^ 
Early, Yellow Rareripe, Stump the World, Old Mixon Free, i 

Mr. Foster read a brief paper on the subject of pear em 
stated it as a fact that of the half million pear-trees sold la 
annually in Illinois and Missouri, scarcely one in a thoi d n 
the tenth year. This, he thinks, is owing to errors c< nic 
early stages of pear culture. He advises great care i s 
seeds; for, if collected flrom fruit of diseased trees, they i :g 
carry the germs of disease with them. Sonnd ai rnictiy 
seeds can be procured only from trees three or four i y 

Trees from such seeds will invariably prove healthy, xn i 
county there are trees over two hundred years old whi 
and healthy. They are over 70 feet in height, and bear i ii ly. 

First-class seedling stock, properly cultivated, will cost i 
per tree in the nursery. Bad stock causes more i m 

pointment in pear culture than all other causes C( oim . j 
have the foundation of disease in them from the begii dk— 
fruitful of blight and mildew. The blight commences in ' \ 
descends through the branches to the body of the ta i i 

rapidly to the roots, when the tree dies. The writer i 

three conditions essential to the health of the tree, viz., si , i 
stocks, from healthy seeds of long-lived trees, proper woi ok, i 
ample supply of food essential to the growth of the tree, nil u 
cinders, and bones all contain elements of value to the gn 
lonjjovity of the tree. Trees should be well grown in the nnrsery 
planting out, and the soil well drained. 

in the course of some remarks on the same subject, Mr. Malindawdt 
said : 

I wiiH riiinrd on tho banks of tbe Rhine, whore pear-trees grow like oaks. TbersM 
two prhuMpal cnniies why culture in general andpearooltnreinpartioQlariBniendil- 
cult in thiM couptry thaii in Europe. One it tbe great preTslenoa of iDMOts bsn^ lii 
oilier tho uucortuiuty and severity of tho climate. Still another ia found in tho nfl; 
M \h too now, t(H> recently reclaimed. Two years ago apiece of land near me WM b 
tinibi«r ; now it is in frnit-treen, largely in pears. In Efurope they haTe small ploMi- 
t.ions, and give much moro care in cnltivation. From the Black Sea to Naples tiMpei^ 
wroe growH like an oak, and 40 to 50 bushels per tree is quite a oommon prodMli b 
Europe they take a long time to do everything, and try to do it weU. They Tvy U^ 
luenily plant tho seed where they want the tree to stand. This gives a vUyW% 
Sardy tn^e that iri able to resist tho attacks of insects and other tronblesi SM 1MB 
aeavy crops of fhiit for several geuerations. 
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Mr. John B. Brooks pxesented a paper on the snbject of thjd oaltiva- 
on of small fruits, in Uie course of which he gives the following direc- 
ons for the prevention of depredations by the ourculio on the plum 
rop: 

In the cnltiTfttion of plums, of which I have an orchard of about thirty trees of eight 
iflferent kinds, I experienced disappointment every year ftom the ravajj^es of the car- 
ilio, althongh the trees were loaded with plums. I did not get a ripe plam until 
uree years previous to last summer, but since then I have had an abundance every 
3ar. The remedy is salt scattered under the trees as far as the limbs extend. I scat- 
ir the salt about the time the oloom is falling, and the plums are about the siee of 
mis; for the ouroulio begins his work as sooa as he can find a plum large enough to 
Lte. I also throw salt up among the branches, as a little will lodge there. I think 
le taste of salt is enough for the most ravenous of these pests. Abiout h<ilf a bushel is 
longh for twenty trees. 

In the course of his annual report, Prof. C. Y. Biley states that the 
rape phylloxera has made its appearance in Oalifornia and some of the 
outhem States, where it Is already doing considerable damage. In 
le first-named State, in the neighborhood of Sonoma, many vineyards 
ave been seriously affected. Hundreds of vines have been taken np 
le roots of which were found crowded with lice. In North and South 
arolina, Oeorgiay and one or two other Southern States, where they 
re known to eilst^ they have not as yet seriously affected the vines. 

NBW HAlfPSHIBB. 

The third annual report of the State Board for 1873 constitutes a 
olume of over 500 pages. Its general excellence is prefaced with a 
rime defect, the lack of a table of contents, for which an index is by 

means a proper substitute ; both are needed. Besides a report of 
*anso«tions at the annual meeting, and at nearly thirty meetings held 

1 different sections of the State, in order to bring the influence of the 
»oard within reach of all farmers, the volume contains essays, addresses, 
Qd discussions on a great variety of subjects pertaining to agricultural 
idustries and rural life. Among the topics are : food, physiology, and 
>roe ; sheep, wool, and mutton ; manures and fertilizers, with the report 
f commission to test special fertilizers; the farmer's position, and 
ow to improve it; farm-labor; agricultural knowledge; good farmers: 
ay or no pay ; the better culture ; 8wine-bree<Iing ; grass-culture and 
lanures; culture of fruit; of the apple; of the potato; and of soil 
Dd miod. Condensed reports of cooperating orgauizations are also 
iven, including the New England Agricultural Society, the Milk>Pro- 
ucers' Association, the State Agricultural and Mechanical Association, 
od the State Poultry Society. An interesting report of the semi- 
^ntennial of the Merrimack Oounty Agricultural Society includes a 
istorical address by Joseph B. Walker, and a poem by Oeorge Kent, 
ho was one of the founders. 

In his annual review, the secretary, J. O. Adams, states that the 
icord of the year has been one of *< unusual freedom from disease for 
oth man and beast, a moderate loss of property by storm and tempest, 
Dd an average harvest of the ordinary products of the soil." The 
inter was one of frequent storms and excessive cold, snow falling to an 
nprecedented depth, and remaining on the earth until many days later 
lan in recent years. In some portions of the State there were eighteen 
eeks of uninterrupted sleighing. The season was therefore much later 
lan usual, not less than ten days on an average throughout the State, 
otwithstanding the severe weather and the lateness of the season, how- 
eer, the crops were regarded as a full average. The secretary thinks that 
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local returns warranted the following estimates: Orass, ! i 
better than in the year 1872, and 10 per cent, better than e 

foor or five years ; and the hay made was regarded as 10 r < 
ter in quality than ordinary harvests." Wheat was scarcely an av 
but the oat crop was reported 10 per cent, better than usual. Con 
an average^ rye not extra. The other crops in the list of ff 
pulse were only fair ; while potatoes, except early varieti gisD 
advanced 25 per cent, in amount and 50 per cent, in quality. Ab i 
crops were extra. In dairy products, while the quantity of 1 
cheese was less, the amount of milk sold was much greater i 
age. The amount of beef and mutton fattened did not exceed me \ 
age, and pork fell considerably short. Prices of fkrm products i 
£ur. The secretary closes his review as follows : 



There ore certain old practices that fanners are gradaaUy abandoning, thb 
portant of which seems to be that of plowing and hoeing more than can be vil 
mannred or well tilled. New Hampshire farmers are growing more gra« and iMb 
and less com. They can find a greater profit in raising vtook or selling hav fhn ii 
growing wheat, barley, oats, or Indian com. They are also beginning to aoivfe Ml 
culture to the demands of the market, and are growing more ana better findt^ aadi^ 
dncing vegetables for the towns and villages or to fecSL oat to stock. 

Farmers are reading and thinking more. They fiind wisdom in books and infiawtf 
clubs and agricultural organizations more yaluable than that which tbej iwhwM 
from their fathers. They manifest a greater desire to dress the soiL and am asn 
economical of fertilizing material, and are learning to save much that has been taat^ 
tomed to run to waste. This desire has led them to invest largely in ■nnerphoqihilw 
and other commercial fertilizers, and to apply them with so little oaxe that now thv 
declare they are losing confidence in them, and reject many arttfllea that an of m 
value. 




The meetings held by the Board in various sections of the State 
generally well attended by the farmers of the vidnity, many of whw 
participated in the discussion of subjects presented. Pmen of 
than ordinary interest were read# 

At the meeting at Lancaster, the subject of breeding and 
neat-stock being under consideration, Mr. Bnffum said : 

Eyerybody concedes the hay crop to be important ; and surelv, to aU thinUaf MM 
the stock which consumes the hay and conyerts it into a fertilmng matmliJ '■fthnil 
which there can be no considerable yegetable or grain product— eannot be Um Kk Tfll 
may, indeed, have good pastures and fine grass-lands, and yet be exceedingly ~ 
in yaluable stock. To illustrate : By the census letums it appean thatue 
Coos county are rated at $28 the head, whUe in Cheshire eonnl^ the ▼alnatloa is 
per head. The average through the State is about |3G. Henoe, it will be sm 
considerably below the average, and do not add your fair proportion to the 
valuation of the commonwealth. The total valuation of stock within the limil 

State is put at about $7,000,000. Now, with proper care in the seleotion of 

and the best methods of rearing and feeding, the people of thisoonnt^ can add at ! 
a million dollars to their valuation in the course of two or three yean. Ton will ihi 
increase the amount of hay and grain produced upon your farms, and, by yoor lavlf 
increased manurial products, not only keep up the fertility of your fields to the praMn 
standard, but render them still more productive. The more manure, and the bettor ill 
quality, the greater the amount of hay, grain, com, and other crops to the acre. WOk 
tne right machine (and in this regard cattle may weU be caUed machines) lor e un wrt* 
ing farm products into nutritious plant-food, you can make 7onr own mannmftf 
cheaper than yon can buy commercial fertilizers of the manntacturers, who am Bill 
always reliable meu. Indeed, every ton of hay yoi} raise wiU bring yon a U|^ 
price if consumed upon the farm than if sold for money and laid out in sapeEphosptetH 
}T other manures. 

Continuing, Mr. Buffum zealously advocated the rearing of only pun- 

^)lood stock. His experience and observation had both conflrmed hta 

n the opinion that crossing of breeds for any considerable length of tiiiia 

*yill not pay. Such practice must eventually result in leas of Bymmetajf 
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liae, form, color, and quality. The system of breeding in and in he re- 
garded as unreliable. 

Mr. Lucas, a farmer of Lancaster, gave his experience in fanning. He 
had raised this year firom his orchs^ $115 worth of apples, and had 
made 17 barrels of cider, which sold at $6 per barrel. On 2^ acres of 
land he had grown 1,000 bushels of potatoes. From 4 bushels of sowing, 
on 2 acres, li^ had gathered 05 bushels of wheat. 

In an article on fruit-culture, Mr. A. Leavens names the following as 
choice varieties suitable for the climate of New Hampshire : Apples.— 
JEarly : William's Favorite. Foundling, and Duchesse of Oldenburg. 
Fall and iointer: Hubbaraston Nonesuch, Orimes^s Gtolden Pippin, 
Famense, Baldwin, and Bed Oanada, or Old Massachusetts Nonesuch. 
PBABS.--0]app's Favorite, Bartlett, Louise Bonne de Jersey, Flemish 
Beauty, Bnffum, Beurre Bose, Beurre d'Anjou, and Duchesse d'Angou- 
leme. Gbapes. — ^Eumelan, Oreveling, Concord, Zona, Worden's Seed- 
ling, and Allen's Hybrid. 

The writer says that according to the census report of 1870 the fruit 
crop of this State, estimated at $743,600, exceeds in value each of the 
other crops, except com, oats, and potatoes. He says : 

This estimate is onlv for apples and pears, and did not include other sorts of frnits, 
which no donbt woola have Increased the amount to near a million of dollars. ** * * 
A good orchard is a permanent improyement to afarm, adding Jnst so mnch to its real 
Talne, and, if well cared for, wiU always yield an annual income. Let ns go back to the 
nnrsery. Suppose l,0d6 apple-trees, and say 500 pear, are started in the nnrsery rows. 
In 5 years, if cared for properly, the apple-trees woold be worth at least j^OO. and the 
pear-trees as much more ; m 10 years these trees wonld be worth at least 93,000 ; in 15 
years at least $5,000. The cost of raising that nnmber of trees, reckoning the highest 
price paid for labor, onght not to exceed $400. 

As to the best location for apple-orehards in I7ew Hampshire, Mr. 
Leavens says:. 

In this latitude it is generally conceded that an orchard wiU do the best on a sonth- 
eastem exposure. If practicable, it should be placed under tho shelter of a belt ot 
wood, to protect it from the strong northwest winds. The apple can be grown in any 
soil, except dr v^ sand or land excessively wet. It will fruit best in a deep, rich, san^ 
loam, but can be grown successfully on cheap hill-side lands or in rooky pastures — land 
which may be nearly useless for other purposes. Tlds is a point worthy of special 
attention, for with proper care such laQd can be made profitable and the best parts of 
a farm saved for other crops if desired. Any soil that wiU retain sufficient moisture 
to maintain continued growtl^ through the neat of summer will answer for tl^e apple. 
A gn&t deal is being said and written on the importance of subsoiling and under- 
draining fruit-lands, both of them very useful practices, no tloubt ; but the fact is, 
not one fruit-grower in a thousand will undertake it. If they attempt fruit-culture at 
all, they will use such lands as they have prepared as best they can without an extraor- 
dinary expense. Now, sloping Umd usually has sufficient natural dnunage for the 
site of an orchard, and in most instances such land will produce less wood and more 
fruit than deeper and richer soil. A day soil can be greatly improved by subsoil plow- 
ing, and it should be done at leaf»t a year before planting the trees, if possible. For 
the pear it is usually conceded that the soil cannot well oe too rich or too mellow, or 
too well prepared, K>r the best success. Still, for want of a better, the pear and the 
apple botn can be raised on poorish sandy lands, but with an added amount of labor 
in mulching around the trees, top-dressing the land, and thorough cultivation. With 
so much thin soil as we have in this State, we must often make the best use of what 
we have. 

In an article on sheep, Wool, and mutton, by Mr. J. W. Lang, alsike 
clover is highly recommendpd as a pasture or forage plant : ^rst, be- 
cause it is not liable to be winter-killed ; second, it stands severe 
droughts well ; third, it makes a superior hay : fourth, it will grow on 
both dry and wet land; fifth, the stalks and leaves keep green when 
seeds are ripe ; sixth, it is ric&er in the constituents of honey, conse- 
quently makes better bee-pasturage than common clover. 
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Mr. Nofth W. Haidy, in a paper on potato-ea 
been in the habit of experimenting with many uuutsrenii ^ 
the view of discoveriDg those best adapted to ' > m oij f 

Hampshire, Last year he planted 27 difEen i '^ lu cut 
that the earlier the variety the quicker the pu tu k its i 
ing qualities, or, in other words, the longer it 
will remain good for the table. The lato varied^ nre « ao 
the early ones to be cat off by drought. Yariet wiU n inu 
planted together. He gives the following with r vin 

tion between seed and product : 

Fortbe past twenty years my practioe has been to plant the laxgeat« 
ontting two eyes on a piece and patting three pieces in a hiU ; and, tav%>i r— 
not come, I intend to have throe or four stalks to a MIL If yon gel t« » 
stalks to a hill, yon will sarely have small potatoes, for there is jost «« »•" — -. 
priety in overseedlng potatoes as com. If seeded lignt, the vlnep wUl grow ' , 

erect, admit the sun and air to the ground, thns tending to pfrenent dis e ase j 

When overseedod, the vinos grow slender, are liable to break down, vetelki 
ure of tho gronnd, mildew, and prematorely deoi^. I believe the only adv 
rived from planting largo potatoes is the extra amoont of starch seoretaci- m 
tho other hand, is more than made np by the gain in seed and the sllg 
small ones. In other words, if yon plant a potato the sise of a marble^ 
but one sprout ; and cut a piece of the same size tcom one weighing two » 
advantage has one over the other? None. As an experiment I onoe p 
garden a potato the size of a pea. It produced one sprout, with a vine ^w 
of an inch through, and several potatoes, one weighing a pound* 

Mr. Hardy reports that he has been snocessftd in planting 
with Bf plow, and describes the process as follows : 

First, spread your manure broadcast on the grass or sward land; a piiMe 
sloping is preferable. Begin by turning a straight farrow up the hill on m 
of the field; let the team pass back without plowing, and turn anotl 
inches from and parallel with the first. If the plow turns a 10 :-^ 

convenient size for the purpose — there will be lefc a strip of graso *v 
tween the two furrows. On this plat of grass, along the edges of tHe o^ 
the potatoes should now be dropped, one or more sets in a place. Let 
back now, one of the team in the first furrow, the other one on tibe i o of ^ 
the furrows, and torn the upper half of this strip of gmas upon tLv ^ 
two furrows lying close together, inverted, covering an equal spaob vj 
The plow would naturally turn back the first fnrrow, bat you must bear 
handles, and allow long traces or chains. Care should alee be taken to ) 
deep furrow on the upper side, that enough soil is raised to oorer the po^^ 
the lower furrow-slice should break or fall back, it mnst be replaoed uy 
the upper furrow is turned. Forty inches from the second the third ftitrb«v » 
and the second row of potatoes dropped and covered like the firsts and so < 
piece is finished. Then take a broaa iioe, level the top of the ridges, fllUng 
and leaving the rows smooth, like a bed. If necessary, some earth can be 
the furrow-bottoms. Thus the seed-potatoes are lying on a level with tbv wu^ 
ground, as they should, planted the usual way. A Itgnt sward is prefembleteib * 
one, as the latter would be liable to lie too heavy on tb^ potatoes. The adtaa 
derived from planting in this way are, first, a great saving of labor, as they v*' 
hoeing ; second, you can plant either late or early in the season, for the grass i^ ^ 
killed, the inverted sod retaining the moisture in a dry time; third, you vr^ 
manure on at your leisure, using the long manure, or the highly ferm en ted. 
or sheep, as it will not lie in belies sufficiently large to heat; fourth, all tbb t 
matter is turned in and decays, becoming accessible to the roots ; fifth, yon ge* 
quality of potatoes, as they grow smooth and handsome between the grass, 
the sod, leaving it quite open and porous: sixth, your ground is thus well j 
for future use with as little labor as would have been required in breaking it uy. 
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^tes a volume of over 600 pages. Its t^^ble of ocmtenta, if it had oi»| 
and it ought to have,) woald, at first glance, by its attnusttve TafMT, 
.no/MirticTA th^ '^fmcpi^nral reader to go forward, and guide Um to potab 
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spedal interest Baoh a table iroald lefer him to reports of the 
nsactioDS of the board, of the State agricnltnral convention^ of the 
ite fair, of the commissioners of fisheries, of the Ohio and the West- 
i Ileserve Dairymen's Associations, of cheese-fiMtories, of agricultural 
[>eriments by the Georgia State Agricultural Oollege, and condensed 
K>rts from the county agricultural societies. It would also refer to a 
tory of the settlement, resources, and products of Holmes county; 
^ organization and achievements of Boss Cfounty Horticultural Society ; 
iresses by Professor Johnson, of the Sheffield Scientific School, on 
"he guiding idea in the use of fertilizers," and by J. E. Dodge, on 
European breeds of sheep;" statistics of acreage and production in 
io agriculture; and essays on parasitic diseases of sheep; tiie wild 
tie of Scotland ; milk and its typical relations ; rise and progress of 
vons; market-gardening; importance of humus, (with analyses of 
) Nile deposits ;) function of potash in vegetation ; the farmer as a 
izen; milk-sickness; caponizing; Kentucky blue-grass; cranberry- 
ture; preservation of forests ; points in judging of Uve stock; plans 
i specifications for a farm-house; and a new seedling grape. 
Chis report for 1873 includes the transactions of the twenty-ninth an- 
al agricultural convention, held in Columbus, January 7, 1874. . Bep- 
lentatives were in attendance from seventy-two counties. The dis- 
ssions were of more interest than usual. In his opening address the I 

)sident of the board, L. G. Delano, alluded to the financial crisis then H 

ssing over the country, and congratulated the farmers of the State on ' 

ing well prepared to go through it, and their good prospect for pay- 
f prices. 

Sports from county societies, farmers' clubs, patrons of husbandry, 
e-stock conventions, &c., showed that marked and renewed interest 
s being taken in agriculture. The reports ftom county societies rep- 
lent them in a healthy and, in most cases, flourishing condition ; the 
rs of this year being fully up to the standard of previous years in 
int of attendance, stock, articles, &c. County and State fairs seem ^ 
be fully appreciated by the people, not only as a place for the exhibi- 
n of their products and handiwork, but as places for recreation. i 

rhe State fair at Mansfield, in September, 1873, was satisCactory in [ 

3ry respect. The arrangements were unexceptionable, the weather ; 

e, and the attendance over an average for a second fair in the same j 

bce. The exhibition of horses was very large, but somewhat deficient ' 

quality. With sheep it was just the reverse. Cattle, hogs, and poul- 
' were largely represented, and by specimens which showed a great : 

irauce in qualities. The departments of fruit and of the fine arts were 
U represented, and the fair as a whole was a gratifying success, 
rhe report contaios a valuable paper by Dr. E. L. Sturtevant, on 
lilk ; its typical relations," &c. He says : 

*he oow, in a state of natare, is incapable of yielding mooh more milk than is < 

nired by her oalf, and the surplus fomished over this amount is increased with J 

aestication, and the skill and art of the breeder who seeks to secure the fuliillment r 

uses. I" 

our domesticated breeds we have a variety of types, in aooordanoe with the views 
ihe owners of many generations .ind the requirements of locality. The gray Swiss 
r, useful for draught and accustomed to feed on Alpine pastures, differs widely in 
m from the short-bom, a breed nurtured with thfi most artificial care, and supplying 
perfection an artificial demand ; and these in turn from the Ayrshire cow, the sym- 
ization of the dairy type. Each separate breed has not only its own type, but also 
ludos individuals who depart more or less from the typical form. Under one aspect 

1 type may be considerea as the average of aU the superior cows of the breed, 
s, in the short>hom, is the brick-set-on-edge form, tail and legs added more from 
Miitiy than desire of the breeder, and with oertainoUier zeqoiiemenUi iuited to the 
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fanoy or sapposed needs. The type of the dairy-oow is the iredge- 
from the enperior development of those ports oonoeroed in iho ptaww 
These two forms may be considered the most perfect Tepreaantation ol < 
for the two requirements of oivilization : cheap and therefbre abimdau* 
cheap and therefore abundant milk. 

In describing a breed, therefore, we most describe tiie Epical an L 
exceptional cow which departs from these slumes. The typical oow, < 
bodimcDt of the forms considered the most profitable by the owner ; or, ^ i 
is an expression of the average opinion of the best breeders of the wnn. , .^ 

related with their nses. The corollary to this proposition is, that the i bs ■ 

the requirement of uses, the better denned is the type of the breed in : i «Ji 

illustrations we may bring forward the well-known breeds. Tiie sboi-r-^k. 
and square-built, is designed by his breeder for beef, and we have aoco r 

most economical for this purpose. 

When a family of this breed has been bred for generations for the daiiyj wi n 
departure from this massiveness of form and an approach toward the ^ypeol 
breed. In the Ayrshire cow we have the form most eoonomical for the prr 
milk, and this form is one of great uniformity, except in localities whore, under Ihiiii 
fluence of the ideas of beauty adapted for short-horn breeders, the foni^ has aUmnli 
deviation from type. 

Of milk, the writer says, the approximate elemente are bntteriduM 
sugar of milk, salts, and water. The water, on an averagei is abontw 
per cent. ; the caseine or cheese, in its natnral condition in the milk k 
recognized as being insoluble by the addition of acid or rennet !DiB 
butter, the proportion of which is very variable, occnrs in the milk ii 
the form of small globules inclosed by an enveloping membnin6| nd 
these globules are what give color to the milk, and affect In a large de- 
gree its weight. As the result of a large number of experimenti wttk 
milk from different breeds, Mr. Sturtevant presents the foIlowiDg ooa- 
elusions: 



First. The bntter-j^lobnles of the milk show a certain and definite zeUtion 
the quality of the muk and the breed. 

Second The breed determines, to a large extent, the composition of the batter. 

Third. The breed determines, to a large extent, the most eoonoinioal and 
ons mimnfEkotnre of cheese. 

In the Ayrshire and Jersey breeds he considered his ezpeiimenta tUj 
complete ; in the Dutch or Holstein breed., more limited. As to the 
characteristics of the milk of these different breeds, as indicated bj Ui 
experiments, Mr. Sturtevant says : 

The milk-globnlo of the Jersey breed is larger than is the oorreflponding gjMmlirf 
the other breeds mentioned, and there are fewer globules under a oernan iii6|QM 
twentynseven thousandth of an inch, and such, for convenience, I aball oaU gnnola 

The milk -globule of the Ayrshire breed is smaller than that of the JeraqTi and ft* 
termediate in size between those of the Jersey and Holstein, and the milk fiom indifiA* 
nal cows of the Ayrshire breed can be grouped into two classes or grades, oeooidiagti 
the size and distribution of the globules. This milk abounds in gnuialee. 

The miIk-|viobule of the Holstein is the smallest of the three. The globnles aie^M 
uniform in toeir size than in the Ayrshire milk, and there are fewer grannies. 

The clobules detennino some of the physical characteristics of the milk. If 
of the Jersoy, Ayrshire, and Dutch milk arc placed in a percentage-glaas» nnder Hfa> l^ 
ditions, it will be noticed that the cream will rise in each sample wKha difiezenfe nalfr 
ity ; the larger globnles, on account of their less specific gravity, reselling the Bonei 
Birst. As a matter of experiment, some Jersey milk threw up ito oream in ftmr hBn% 
caving a blue skim-milk ; some Ayrshire samples, in about ten hours, leaving a wUH 
ikim-milk scarcely recognizable as such ; some Dutch milk, in about five hoots^ ksiri^g 
i blue skim-milk. 

The larger milk-globules and few granules beins in part the ezplsaationof tliefliit» 
the evenness of size of milk-globule and few granules the interpretatkin of thensotias 
>f the third, and the numerous granules and unevennees of size of g^obnle offbring a 
^lotion for the appearance and action of the second sample. • • • f^}^ mu^ of 
hese breeds acts differently in the chum. The larger the globule, the qnioker to fle 
)utt'er prodnrxMl from the milk ; and the more uniform the dee of the gMwK ike 
arger toe yield of butter from a given ouantity of cream of equid ilnhnfiss aj suSnifc 
rhA ^I'^^nieM ryf BimiUi* s'^e appeal^ to be evenly affsoted l^ the prniws of ^tt*^ 
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•nd break at abont the same time. This was well illustrated by an experiment mode of 
choming a portion of milk from two cows separately, and weighing the prodace. The 
amount of butter was largely in excess of that gained by churning the same quantity 
of the same milk mixed, and the microscope revealed the cause. 

A curioas feature broaght out by these experiments is, that the mixed 
milk from two breeds wiU not produoe as much butter as will the same 
milk churned separately. The explanation is in the variation in the sizes 
of the globules. When a large-globuled milk and a small-globuled milk 
are churned together, the larger globules separate first into butter, and the 
breaking of the smaller globules appears to be retarded. When, there- 
fore, a Jersey cow is kept in an Ayrshire or Dutch herd for the purpose 
of influencing the color of the butter, the large globules of the Jersey 
milk are broken first in the chum ; and while the smaller globules are 
being broken, the butter which first came is being overchumed, and 
theoretically, at least, the quality of the result is impaired, if not the 
quantity lessened. When a few Ayrshire or Dutch cows are kept In a 
herd of Jerseys, and the milk churned togetlier, both theoretici^y and 
practically a large x)ortion of the butter of the small-globuled milk is 
left in the buttermilk in the state of globules. 

Dr. Sturtevant arranges the breeds in the order of the average size of 
the milk-globules, as foUows: 

JerEey, Ayrshire, (butter family,) Ayrshire, (cheese fiEunily,) Hoktein, or Dutch. Like- 
wise we can arrange the breeds in accordance with certain properties of the milk : the 
rapidity with which the cream rises— Jersey, Ayrshire, Dntch ; the rapidity with which 
the cream chums — Jersey, Ayrshire, Dntch ; the completeness with which the cream 
rises— Jersey, Dutch, Ayrshire; the value of the milk for cheese — ^Ayrshire, Dntoh, 
Jersey ; qnaJLitien de8iral)le lor the milk-retaUer^— Ayrshire, Dutch, Jersey. 

Dr. N. S. Townshend, professor of veterinary science in the Ohio Agri- 
cultural College, contributes a brief paper on <^ Parasitic diseases of 
sheep." The writer says that, in Ohio, sheep are subject to an affection 
known as white-skin, paper-skin, i^elt-rot, &c. In the British Isles the 
same disease is called hoose, or husk, and in Germany, Lungenwurm- 
seuche, or Lungenwurmhusten. In its early stages the disease is char- 
acterized by fits of coughing and sneezing, with discharge of mucus 
from the nostrils. The affected sheep stretches the neck, gapes, rubs 
the nose upon the grass, and gives other evidences of difficult breathing 
or of irritation of the air-passages. After a time the animal loses flesh 
and strength, the eyes and mucus membranes are unusually pale, a 
diarrhea comes on, and rapidly hastens the general emaciation. The 
wool becomes loose, is easily pulled off. or comes off in patches sponta- 
neously, leaving the skin peculiarly pale and bloodless, and hence the 
name white-skiu, paper-skin, &c. Finally, the sheep dies from exhaustioUi 
except in a few cases, when, in earlier stages, it dies from suffocation. 

Dr. Townshend states that this disease is caused by white thread- 
worms. In examinations he found the bronchial tubes full of these 
worms. Sometimes they were extended at length, but more frequently 
they were found rolled up in bunches. When fully mature, in the spring 
of the year, they are &om two to four inches in length; the males 
scarcely exceed two inches, and are of a light yellow color ; the females 
are considerably larger, and more nearly white. This parasite is known 
to zoologists as Strmgylus bronchialiSj Strongylus JUaHa^ Filaria bronchi' 
alufy &c. It belongs to the class of nematoid or thread-like worms. He 
advises the following treatment : 

The proper treatment for sheep snffering fix>m this affection shonld have regard to two 
points : first, to snpport the strength of the sheep ; and, second, to expel the parasites. 
To sustain the strength and vitiuity of the affected sheep is very important, and for 
this purpose the most generous feed is better than medicine. To expel the worms, 

27 A 
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fnmigation in a close room ham baon empkmd ; ffa« ihaop is oompelled te wnnlirifr 
ntea to inhale the fximes of tar, burning iiu^nr, tobaeoo, or ohlonzie na. Thia mM 
is said to secare the expulsion of the worma in laige qoautitiea. A won ooDvaniaft 
and eqnally elective treatment oonsista in the frequent adminiatimtion of miaUdoM 
of oil of tiii-pentine. This article, given in large doses, pasaea off by the bowdiorthi 
kidnoysi and is not as effectual to remoYs lung-worma aa whan adniiniateiad ii 
and repeated doses that will be eliminated by the raspiratory apparatus^ and m 
directly in contact with the worms. Oil^ or spiritk of tnrpentiney aa tiie 
usually called; is probably the best anthelmintio known, but it ahonld be nsei* < 
cnmspection. If administered by force, and in the pure state, a few drops pa 
the windpipe may occasion serious trouble ; it is tiierefbre better that it ahonla L« «« 
either with whii^y, which conyerts it into an es s e n ce^ or with linaeed-oll, whidi 
conceals its extreme pungency and renders it leea imtating to the thioat. T^ i. 
lung- worms from sheep, the dose of turi>entine should never exceed a ti oe 
less will answer equally well if given doily for a week or more. A oonv< w 

the administration of turpentine to lambs is to mix an ounce of the <!««« «««Ji 
pint of whisky, shake them together thoroughly, and give a tableepoonfbl mMCf 
so long as necessary. 

Mr. George W. Campbell gives a brief history of a new Com 
ling-grape Imown in Ohio, where it originated, as the *< Lady ^ g h 

says: 

This valuable new grape was first brought to notice by W. S. Imlay, of 
county, who has now fruited it for six or more years. Its character ra: h . 

considered well established, and it will mark a new era in grapen » i— 

introduction of a very early grape of really excellent quality. It ^ » 
seedling, and seems to have aU the hardiness, health, vigor, and prodncti 
Concord with greatly improved quality, and a period of ripening at I • ■r««w a^voh 
earlier. I have fruited it for three years at Delaware and nave fonnd iv vJ ripen iBfft* 
riabl^ in advance of the Hartford rrolific. The present season It waa in good ntfrf 
condition August 15, before the Hartford was colored. Its extreme csirltnnsB^ HffBiMi W 
with its perfect health and hardiness, will also render it specially adapted to noithKi 
localities where the season is too short for the Concord. 

The "Lady'' is a white grai>e, handsome and attractive in appeannoeb with I'Vb 
round berries and medium large bunches. When fully ripe, of a light, gieanisb-jdknr 
color, covered with white bloom ; nkln thin; seeds few and very small ; palp tennrMl 
wholly without coarseness or impurity of flavor, and of nninHm AharaTrtiftr fiov thi 



outside to the center; in quality much more delicate and refined than Conooid; . 
liarly sweet and rich, with just enough of sprightly vinous acid to proTeot oloyiiigthl 
appetite. 



The tenth annual convention of the Ohio Dairymen's Assodatioa 
largely attended by representatives of dairy interests in Ohio and neirt- 
boring States. Among the various subjects of interest discaBSed^the 
first was the adulteration of milk. Mr. Anson Bartlett regarded tte 
graduated cup and cream-gauge as the surest means of deteotioff 
skimmed milk, and the lactometer as less reliable. By sldrnming w 
the cream from different samples of milk, the remainders oaghttobe 
substantially alike, and it was then easy to detect adulteration by water 
or otherwise. Mr. Welton thouglit the cream-gaugo was as good a teit 
as had yet been discovered. Mr. Pope believ^ the test of the ladoo- 
cter generally accurate, and said there had been an efifort to have tt 
established as the legal test. Mr. Wire said ho regarded the evidBnoe 
3f the lactometer in cases of adulteration as fully concloaive. The ftl- 
owing resolutions were adopted as the sense of the oonvention : 

1. That thia convention recommend each cheese-factory, before opening In the spring 
.0 notify all patrons, in writing; or by printed circular. Just what its nues will lis Sits 
ikimmiiig, and that the person in ohar^re of each factory shonld, during the satin 
jcason, niiiko regular and careful use of the lactometer, microscope, per-oeat-tabsy and 
^^^am-gauge fur the detection of skimmed and adulterated milk. 

i. Tiiat this convention rci^ards the testimony of these instmmentei when tuMOs 
Kdd repeatedly used, as trustworthy and conclusive, and that it Tecommeadi thsw™ 
igorous euturcement of the penalties of the law against every patron of i 
ory dctccteil in watering or fraudulently skimming his milk. 
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During a discaBsion m to the best maimer of BaTing, oaring, and using 

ennet, Mr. Wire said : 

CiJves should be ''deaconed " in the moming without haying been recently fed, and 
he^ should be so muzzled as to prevent their reaching the ground bo as to get dirt into 
heir stomachs. The rennets should be cured with fine saU and kept in paper sacks. 
Vben preparing for use they should be soaked for 24 hours before nsln<;, being fro- 
uently squeezed with the hand and handled from one crock to another. They should 
e soaked in the cleanest whey with so much salt that it will not quite all dissolve, 
[eep them in earthen vessels, with a weight to keep them under the liquor. 

In discussing the best manner of saving, curing, and nsing rennet? 
ilr. Wire said he would not kill a calf for the rennet uoder six days old* 
kud if it was three weeks old it would be better, if it had not been upon 
he ground. Being asked why whey was better than water for soaking 
ennets, he said he could not give tlie scientific reason, but experience 
lad shown him that it was decidedly better. Messrs. H. K Oarter and 
^. Bartlett both indorsed Mr. Wir^s statement that in preparing rennets 
or use they should be soaked in whey 24 hours. 

The Western Reserve Dairymen's Association held its annual meeting 
it Garrettsvilie, in February, 1874. Mr. Gornelius Baldwin opened a 
Liscussion on the selection of the best cows for the dairy. He said : 

There are hut three breeds of milkers in America — the Dutch or Holstein, Aldemeys, 
nd Ayrshires. There are but few of the former found. As the Aldemeys are espe- 
iaUy known for their butter-producing qualities, the question narrows down to the 
LTrsnires. On the average you can scarcely meet with a poor Ayrshire cow. You may 
elect good cows from any breed, but such uniformity cannot be found in any other 
ireed aa the Ayrshire develops in her milking qualities. As dairymen we must only 
onaider milking qualities and let other considerations go. Every dairy has good 
ows, good feeders, well built, and good milkers. 'If your bull is selected from such 
tock, vou can soon produce a breed of good milkers ; but from a failure to comply strictly 
rith the latter requirement, the stock is not improved. 

Mr. Baldwin then proceeded to illustrate his subject by large drawings 
^f cows, showing the points and marks relating to the good qualities for 
ailk-stock. He reckoned sixty-five points or marks that indicate a good 
low ; some are of minor importance, while others are infallible guides to 
>e observed in the selection of good milkers. The principal features of 
k good cow are a small bony hesul, slender horn, a symmetrical neck, not 
arge shoulders, straight back, heavy hips, not too straight hind leg, thin 
highs, large milk- veins, and very crooked, large veins on udder; udder 
arge and yielding, with homogeneous texture, covered with fine hair, 
kud shrinking much when milked ; a greasy dandruff in the hair is also 
k good sign. In reply to a question, he said: 

How to soloct dairies that will produce forty pounds of milk per day to each cow is 
v'hat dairymen want answered. More money is paid for poor cbws than is paid for 
;ood ones. Milking qualities are inherited. A bull from a line of milkers and a cow 
hat is a good milker will almost always have an ofispriug that will be a better milker 
ban its dam. n fact, any farmer can produce a breed of thoroughbreds that will en- 
irely answer all purposes of higher-priced and more celebrated breeds. 

Report for 1874.— ^This is a volume of over 600 pages. As the preced- 
Dg volume reports the transactions of the agricultural convention held 
n January, 1874, so this of that held in January, 1875. Besides the 
ransactious of the board, it also contains reports of the county and dis- 
rict societies, and a full account of the exi)osition and reports ^f com- 
nittees at the State fair, including a list of the premiums awarded. 

At the thirtieth annual agricultural convention sixty-nine counties 
v^ere represented. In his opening address the president, L. 6. Delano, 
^ve a brief history of the organization of the State board, and of the 
^tate convention under it. He said : 

The first meeting of this board was held in Columbus April 1, 1846. At that meet- 
ng the board elected Allen Trimble, presidenti Samuel Medary, secretary, and Michael 
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L. Sullivan, treasurer. The first meeting of the board and deloi^tes of comAj m» 
ties T^as held December 9, 1846, and from that time until tho present there hM mi- 
ally assembled in the city of Columbus a convention of the leading apiciiltariiiiflf 
the State, for the purpose of comparing 'views, procnrin^; facts in rei«(ioD to icrieoK- 
ure, and to give such information respecting its condition and wants as their ael|b» 
ations might suggest. 

The first State fair, which was suggested by President TrimUe, wh 
held in Ginciunati in September, 18^. As evidences of the inventiTe 
genius of the age, President Delano states that since the holding of tbii 
fair the following implements have been brought into use : '' Harpooi 
hay-fork, steel-spring hay-rake, grain-drill, portable saw-mill, steu 
feed-boiler, log crosscut and drag saw, and others of equal merit* Tile 
underdrainiug has also been introduced into the State since this datA 
A statement prepared by Secretary Klippart gives the followiDg exhibit 
of the premiums offered and paid by the society from 1850 to 1874^ in- 
clusive : 

norses, (48,424 ; cattle, $39,920 ; sheep, $18,944; swino, $10,473; ponltiy, $S;778; 
machinery, $17,932 ; manufactnrors' and meohanics' prodncts, $13,719; dommenn- 
nfacturo aud textile fabrics, $14,540 ; farm-prodacts, $15,454 :£raitB, $9,616; flowM^ 
$5,988; fine arts, $4,731 ; field-crops, $8,992 ; essays, $4,650. Total amoan^ $81^10; 
besides b gold medals,' 4S7 silver medals, 217 bronze medals, and 3,315 diplor ~ 



Mr. J. 0. Stevens read a paper in opposition to the ratification of flie 
Cauadian reciprocity treaty. Mr. MiUikin delivered an elaborate addiw 
on the present condition of agriculture. Prof. K. S. Townshend dis- 
cussed the requisites of successful farming. This address contains 
many valuable suggestions. President Orton, of the Ohio Agricaltnnl 
College, addressed the convention in reference to the qaestioni '*I8 Hat 
agricultural aud mechanical college duly supported by the people of 
the State ?" From the tenor of his remarks, it would seem that the col- 
lege is making fair progress, but is not as liberally patronized or m as 
flourishing a condition as some of the institutions of a like characterin 
neighboring States. 

The twenty-^th State fair is reported as one of the most sucoeH&d 
ever held. The list of entries and awards in the live-stock divisioni 
showed no diminution of numbers. There was a slight decrease of 
entries in the divisions of machinery and of worked metafs; bat in dM 
department of fruits they were considerably in excess of former yeaa 
Favorable weather during the fair secured* excellent attendance. 

As the result of investigation, Secretary Klippart reports that feir 
localities produced as high as 40 bushels of wheat ]>er acrei while no 
county averages 20. 

Sixty-soven county and district associations report their conditionsai 
flourishing. 

The eleventh annual convention of the Ohio Dairymen's As^odatiODi 

lield in Cleveland in January, 1S75, wiis well attended by representativoi 

jf the dairy interests in this and neighboring States. Some of the papon 

:*ead were of a very high order. IVIr. Cornelius Baldwin read one on flie 

• Selection of cows for the dairy." The lecture was illustrated by lar|[e 

Irawings. Mr. Baldwin seems to have established a reputation in his 

leighborhood for accuracy in the selection of good milkers by obsemi- 

iou of the points which he describes. He claims such accoraQy tox his 

•bservation that he can go into a dairy, and, being informed what ooe 

>r two of the cows can do at the pail, can name the amount of eaeh of 

ne other cows within lour pounds in the day's milking. He daimB it is 

necessary to know only what one or two of the cows are doing in cider 

hat he may form a decision concerning tho qualily of food and oue 

^rhioh tb<^ P0W3 ^'^ceive. He proceeded to illustrate the Guenon theoiy 
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of the escatcheoD, explaining it in detail, as he had proved it in a series 
of carefal investigations, extending over a term of years. He claims 
lor this system of marks that he can, almost without fi^, read the real 
valne of a cow for the dairy, not only in regard to quality and quantity,- 
but also in respect to holding out her milk late in the season. He ana- 
lyzed the system, and pointed out its leading features as mentioned in 
the books, and also some features discovered by himself not laid down in 
the books, but which would seem to be of great value in determining 
judgment. The contrast between the extremes, one of which gave 
sixty-four pounds per day and the other eighteen, on the best pasture, 
was strikingly apparent. Mr. Baldwin then gave the following points 
to be observed in the selection of dairy-cows : 

The head of an extremely good cow shonld be small, as the best milkers are fine- 
boned ; it should also be long and " cnt-np" under the neck, with a dishing face. The 
neck should be thin and comparatively loDg. The hips should be high. The hind legs 
of the cow that is best 'for dairy purposes should be somewhat crooked, and it was here 
that the breeders, in making selections, often made mistakes by preferring cattle with 
a leg quite straight up and down behind, like the best short-horns. There should be a 
Blight ''sag" to the belly, but the animal should be, on the whole, a little wedge- 
shaped from back to front, the hips beinghigher than the shoulders, and the line from 
the beUy to brisket inclining upward. The tails of the dairy-cattle are generally of 
pretty good len^h, with a considerable taper. The eyebrows of the best cattle are 
light and somewnat flattened. ^ 

There are four points which should be especially studied, and which serve as infalli- 
ble indications 01 milking qualities in cows. First, the milk- veins, so called, passing 
from the forward side of the udder along the under side of the animal toward the front. 
They are either small or large, straight or very crooked. Consider the size of these 
veins, for the size is one of the infaUible tests of a good milker. Bo carefal to see 
whether the vein is double or not, for it sometimes branches out, and, if double, the 
two should be added together, because they may be equal to one large vein. The veins 
sometimes form an angle on the front side of the udder. This seldom occurs, except 
on a very good cow. On calves and fleshy cattle it is difficult to find these veins : 
therefore the test can only be applied to cows in milking condition. A net-work of 
veins on the perineum is a good test, and indicates milk. The chine, reaching from 
the shoulder half-way to the hip, should be examined. If it be double, the cow is 
above the averat-^e. Sometimes, with a single chine, there is a depression into which 
two fingers can be laid, if the animal is not too fat. This is good. It indicates a lax 
physical condition in the animal, and this is favorable either tor milk or beef. 

The fourth test, which is regarded as infallible, consists in observation of the 
escutcheoD, the milk-mirror. The escutcheon extends from the front of the bag, where 
the hair begins to grow, backward over the bag and up and around the thighs. Cows 
with escutcheon well marked have strong constitutions, digestion rapid and complete^ 
a restless and nervous disposition. ^ 

Mr. Baldwin divides the rear mirror into two parts : the vertical mir- 
ror, which extends from the bag toward the root of the tail, and the 
thigh mirror, which extends aronnd the thigh outward. It is a mistake 
to take the straight vertical mirror alone as a guide, and to say that when 
there is a wide vertical mirror there is good milk. The thigh mirror 
must be large and well marked. Oval spots of large size on the back 
of the upper part of the bag are indications of a large flow of milk. 
The front mirror is the space between the front teat and the place where 
the bag joins the body in front. If this space is large, the indication is 
ot good milking qualities. 

Another test, which ho pronounces infallible, is the color of the dan- 
druff which gathers chiefly in the upper 'part of the thigh mirror. If the 
dandruft" be oily and lemon-colored, there will be rich milk ; if dry and 
brown, like the dust of the floor, i)oor milk may be expected. Excep- 
tions to these tests should be made in the case of blemished cattle — 
cows which give a large mess and then drop off one-third within a month 
after conuection with the bull. These cows may be distinguished by 
coarse hair growing upon the broad escutcheon behind. Cows with 
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these crests of coarse bair will lose their milk after being in cali^aod 
sboald not be bred from. 

Quite a lengtby debate in regard to tbeuse of Bkimmed milkindmie 
resulted in the adoption of a resolution deprecating such use. 

Mr. Edward J. Wickson, in an address on the future of dairying, nid: 

I have authentic reports from ninety cheese-factories and creameries, locstsd ta 
widely different locnlitieR, glvinf]; the average net return per cow to patrons, the UgbMt 
averaji^ei per oow to a Hingle ])atron, and lowest average per cow to m singlepstnBi 
The iigures are drawn from the actual records of the yields of more than S,OOO€0Wii 
lu these factorio^, during the season of 1874, the average yield per cow was $39.57. h 
the individual factories the higlu^st average per oow reported wras $5S.O^ sod fli 
lowest per cow in a factory running the same number of days was 931»22l Tskiogill 
the cows into tho account, it appears that the average return per oow for the smmb tf 
average length Was $:>0.G7. It will be remembered that these figures are fsotozy sf» 
ageS| not average yields in single herds. 

It appears from comparing the reports of these ninety factories that the smnft 
return net to patrons per 100 pounds of milk has been $1*22. The highest Dst yidda 
$1.38, and the lowest 90 cents. I have been much interested In comparing the aTSHiB 
returns per row with the average selling-price of the factory, and the poands of ailk 
required to make a pound of cheese, in order to determine how mnoh ofuie lamyidd 
per cow was due to the dairvnien and how much to the cheese-maker and sslfmif- 
In the factory reporting tho highest average per cow, ($.'>5.07,) the selling-prios of UN 
season averaged 14.11 cents, and tho milk taken was 9.76 pounds to a pound of oheMk 
Comparing this with tho lowest average per cow, ($31.22,) I find that the latter mU 
cheese for one-quarter of a cent le£s per pound through the season, and nsednflHlf 
one-half a pound more milk to a |H)und of cheese on an avera^^ Bat thisdiffsnoN 
iu manufacture and price can form only a small part of the difieronoe b e t wes n tbskv 
mark at $31 and tho high mark at $55. 

The main puint^ in the profitableness of dairies are rested hi the fiun, not hi lihs 
factory, as the following figures show. Of the dairies sending milk to the slz^fti^ 
tories, the best season's average per cow is $82.17, and the averaflpe of all the lughMl 
dairies reported by the factories is $50.04. The lowest yield in a suigle dairy oinyiBg 
to the factory during a long season is $14.50 average monev to a cow, and the avsngi 
of all the poor dairies reported is $29.2)4 per cow. * * * Now, the qneatioii ariM^ 
and it is of the utmost importance to the man who is working for the profiti of thi 
dairy ,«whence comes this great diiTerence in the returns firom the daixy-hexdsf Is it li 
the soil, the pasture, the cow, the feed, and care in the factory, and how mn«h iaflfr 
ence does the final resort, tho market, exert upon the dairyman's receipts f I bsUsn 
that all of these things are factors of the result, and that every one of them shooldli 
scrutinized to see whether there cannot be some clement of improYem«mt Ijitiodswfl 

The fourth annnal conveDtion of the Western Beserve DairymeA 
Associatioii coavened at Garrettsville, Febraary 10, 1875. In a dil- 
ciission ou the comparative merits of sweet-cream butter and ripe-cmn 
butter, Mr. Greeu stated: * 

He had formerly operated a croaniery in the State of New York, and had made MV^ 

fill experiments in the uses of cream. Very much depended upon skill in l»*nHKii|. 

Sweet-cream butter would molt down at a low temperature, but sonr-cream Imtttf 

(i. e., cream taken from sweet milk, but held before churning until chemical aotioahad 

bc;;un) would stand. Some preferred the flavor of sweet-cream hatter, others moflk 

prefer tho flavor and aroma of sour-cream butter. The yield from sour cream mil 

JO put down at r> per cent, more than from sweet cream, and the batter has a fasttaf 

texture. The 5 per cent, additional yield may be overbalanoed by the greater tsIm 

)f tho buttermilk from sweet cream. « • • Butter would lose its exqaisite flaW 

n two or three weeks, and after that creamery butter was no bet^r thandairy bottaif 

vhile fresh creamery butter would command from 5 to 10 cents a poond more thsa 

'Hiry butter. 

.^r. S. D. Harris, in a discassion ou grasses, said : 

.t has been too much the custom to depend upon timothy alone for hay. Thsieii 
•o better crop than timothy when the circumstances are aU favorable, bnt it is s 
Janj>;erous crop to depend ui>on. The roots are so much exposed thac in a dry tims, 
'pon land that is hard run, the crop receives a back-set from which H wiU scacedy s^ 
''^'er. What is needed is a mixture with the finer fibroos rooted grasses. If it is iowa 
» ith clover, and tho clover has the ascendency, it will kUl the grass. Clover Is a gllki 
^rasi»-kiUer. Close shaving with the scythe and dose pastnring will not aoawv Mi^ 
Wn^i-^y^^ ^n- imothy will not soflBn mnok ahoBtk Twa ihoiila lM uMiignt yttAU 
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of grasses to take full possession of the soil and make a strong sod. If fibrons-rooted 
grasses are mixed with timothy, the bulbs of the timothy will be protected. 

Kentacky blue-grass or June grass, with orchard-grass, makes a good mixture for 
pasture, bnt not for meadow, as they do not mature at the same time. Bed clover and 
orohard-graes go well together as to time of ripening for hay. Some say they do not 
like orchard-grass because it goes into bunches, leaving barren spaces between. When 
it operates in that way it is because of a want of fertility in the soil. * * * As a 
green crop for soiling early iu the season, rye oomes in first, but some farmers say that 
rye is not good feed for milch-cows : that they fall off in their yield of milk as soon as 
tney begin to feed on green rye. The earliest and best grass-feed for soiling is orchard- 
grass, and this will do to use until red clover is ready. Red clover wiu last until 
sowed com is large onoueh to use, and then you are safe. Hungarian grass is a good 
crop for green feed and also for hay, as it can be sown late in the spring upon land 
where oats or other crops have failed, or when it is apparent that there will be a short 
crop of perennial grasses. * * * Hay that is made just right is as fragrant as 
choice tea, and farmers cannot afford to make it any other way than just right. Grass 
•hould never be cut when it will be rained on, and partly cuied hay should never be 
exposed even to a night's dew while spread over the ^ound. Grass cuts easier when 
it is wet with dew or rain, and this is often a temptation to go into the meadow, when 
the farmer had better be asleep than spoil his hay. In the harvesting and curing of 
corn-fodder there is an immense waste of what might be a very valuable material for 
cow-feed ; but as it is usually done, the fodder from corn-stalks is badly damaged from 
long exposure to the weather in the worst part of the season. It would pay farmers 
to nave sheds and lofts in which to stow away and cure this valuable material before 
it is nearly ruined by exposure to autumn and winter storms. 

The report contains an article by Prof. F. S. Townshend, on hog-chol- 
era. After detailing the symptoms, he gives the following directions for 
the treatment of the disease : 

• 

In the first stage of hog-cholera, while there are copious and dark discharges from 
the bowels, two things are desirable : First, to give some absorbent, or alkaUne sub- 
stance, to correct the irritating character of the contents of the bowels. For this pur- 
pose one or two drachms of bicarbonate of soda, dissolved in milk or mixed witii a 
warm mash of wheat-bran, will be usefuL Some secure the same object by putting 
cinders and ashes within reach of their swine, which they will often eat greedily. 
Ears of corn burnt almost to a charcoal are also a popnlur remedy in some localities. 
Charcoal and the smaU of stone-coal are also said to be useful. The other indication 
at this stage is to give some cathartic that wiU excite the liver to activity. For this 
purpose 20 grains of powdered mandrake-root may be given to a hog weighing from 
100 to 150 pounds, or from 10 to 20 grains of calomel may be used instead, and repeated 
if necessary. If the disease has passed to the stage of constipation, the sulphates of 
soda or magnesia, in doses of half an ounce for hogs of the size above mentioned, may 
be dissolved iu half a pint of water, and given once or twice a day until their effect is 
secured ; or castor-oil in doses of an ounce, mixed with a drachm of spirits of turpen- 
tine, may be substituted. Sometimes it may be more convenient to give sulphur with 
milk, in doses of an ounce or more. When difficfllt breathing and cough have come 
on, the sides of the chest and throat should be rubbed with spirits of turpentine or 
some other strong liniment, and half a drachm of saltpeter, with a grain or two of tar- 
tar emetic, may be given two or three times a day, either with bran-mash or dissolved 
in water, and poured down tho throat, the snout being first elevated by a noose in a 
•mail rope. It should not be expected that one or two dosee of any remedy will effect 
a cure, or that any article, howevw valuable, wiU be equally suitable in aU stages of 
tho disease. 

The contents embrace Dr. E. L. Stnrtevant^s article on physiolog- 
ical considerations concerning feeding for bntter and cheese, repro- 
duced from the Gonnecticat report, and articles on the popalation of 
the apple-tree ; history, pedigree, and habits of the grasshopper ; (these 
three articles are illustrated ;) history of our common cultivated vege- 
tables; epizootics; Devons; Short-horns; the food of birds as rela^ 
to agriculture; tubercular consumption in cattle: pork-packing in the 
West; the eighth annual report of the State Horticultural Society, 
including the annual address by the president, Dr. J. A. Warder, and 
addresses or essays on the influence and mission of horticulture, forest- 
tree planting, home-adommenty and gardening as a fine art» 
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VERMONT. 



The third biennial report of the State Board of 
factnres, and Mining, for 1875 and 1876, contains, in addition to 
records, no less than fifty distinct papers on salfjects pertidning m 
ous phases of the three branches over which the boaid has super 
Most of these are necessarily brief, as they arc included in a voli 
700 pages. One of the longest and perhaps most valoaUe is «i i 
trated article on insects injarions to the potato and the apple. 7 i» 
lated subjects of farm-management and farmers are discussed in no 
than seven separate essays; matters pertaining to dairy-husbandry ■ 
five ; the horse, in four ; sheep-husbandry and the grass crop each ii 
three. Among the other topics presented are fertilization, fimitcaltni^ 
horticulture, bee-culture, poultry-keeping, application of <' the mri- 
blast" in lettering head-stones for the national cemeteries^ the poMD- 
disease, sanitary reform, water-power in Vermont, reix>rt of the Btito 
geologist, and, not least, ^< the merits of Yermout." 

The secretary alludes to the work of the Board during its brief edrt^ 
ence in arousing attention and securing the co-operation of the tuam 
of the State in many needed reforms. During the year 1876 the BoKl 
held seventeen public meetings in different localities, at which pipflB 
were read and addresses delivered, followed by discussion of the tofia 
presented. 

The analyses of artificial fertilizers, by Prof. Peter Collier, under Ike 
direction of the Board, are still prosecuted. In evidence of the benefit d 
this work, it is stated that as a result the average value of the fbrtiUnn 
offered in the market has been advanced 33 per cent. 

Discussions on dairying, the great interest of the State, occupy a luge 
space. Among other topics worthy of special notice are those relatjof 
to grass- raising and the introduction of new forage-plants ; the seedhii 
of land, and the genuineness, purity, and vitality of seeds ; and stock- 
raising, food-rations, and the comparative value of different kinds tf 
food. 

Mr. Gardner S. Fassett, in an article on the selection of cows for tte 
dairy, gives the results of some interesting experiments made with the 
milk of different cows. He states that he owns a high-g^rade JeiMf 
heifer that exhibits as good a percentage of cream in one hour, whei 
the milk is set iu test-tubes, as at any time thereafter. He also ownsi 
fine-grade Ayrshire cow, eight years old, the milk of which shows tte 
best percentage of cream in about twenty-four hours after it is drawn. 
In order to satisfy himself as to the facility with which butter could be 
made from the milk of different cows, he selected the cream from thM 
two cows with which to make the experiment. The milk, cream, bnttefi 
and buttermilk of each cow were separately and carefully weighed, ud 
the time required to churn each noted. The experiment was made os 
the 23d day of Octot>er last, when the cows were in the bam at h^t 
having two quarts each of oats j)ev day. 

The Ayrshire cow gave 22 pounds 4 ounces of milk ; weight of ereSDi 
2 pounds^ time iu churning, 40 minutes ; weight of butter, 1 ponndl 
3unce ; weight of buttermilk, 15 ounces. Buttermilk appeared rich, tf 
though there were butter-globules left in it. The Jersey heifer, two 
7ears old, gave 10 pounds 8 ounces of milk ; weight of cream, 1 pound 
^ mnces; time of churning, 20 minutes ^ weight of butter, 12ouioei; 
'L buttermilk, 8 ounces. This buttermilk, he states, was as UiiQ tf 
Hmmed milk. 

I'b'^ nex^ day be mixed the milk of the two cows. Weight of mOk| 
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32. pounds 4 oances; weight of cream, 3 pounds 1 ounce ; time of churn- 
ing, 30 minutes ; weight of butter, 1 pound 12 ounces ; of buttermilk, 1 
pound 5 ounces. 

Mr. Fassett regards the Jerseys as the best butter-producing cows, for 
the following reasons: Their cream rises quicker, simplifying the process 
of setting milk ; their butter is yellower, can be churned from cream in 
very much less time, and can be churned at higher temperature with 
good results; their butter commands a higher price in market than that 
of most other breeds. He gives the points of a good cow, as follows : 

A softy velvety skin, (and good feed help» to make a good Bkin ;) fall eyes; small 
horns; wide escatcheou, a place to pat a bag; weU-spiead teats of good' size; larse, 
crooked milk-veins, with large orifice at their soaroe. A slim neck is a good sign, sSao 
a slim tail and clean limbs. Almost aU good batter-cows are bright and sprightly. A 
goody vigoroas constitation is very important. 

Of the size of cows, he says : 

I have never considered it one of great importance, and yet it demands some atten- 
tion. A cow consumes of good hay aboat 3 per cent, of her live weight dailv, to 
sapport life and repair the waste. If a large cow will, when not ased for the dairy 
longer, make enongh more beef than the smaU one, that makes the same amoant of 
batter, to pay for the greater amoant of fodder oonsnmed daring the years she is kept 
for a dairy-cow, she is worth the same, and this is the best rale I know of by which to 
lodge of the relative valne of large and smaU cows in the batter-dairy. 

Mr. E. S. Wood contributes a paper on the value of meal as feed for 
milch-cows. While he is usually supplied with a sufficient amount of 
good grass and hay for his stock, he thinks his cows need something 
more than that to keep them in good physical condition. By feeding 
them two quarts each per day of meal, with the addition of shorts in 
winter, a uniform flow of milk is kept up the year round, and a good 
quality of butter is made during those months when there is no pas- 
turage. 

In an article on breeding and rearing farm-stock, Mr. 0. H. Hubbard 

^s: 

A cow that has, in growing to matarity, consnmed an nndne proportion of the nntri- 
ment in her food iu t^ie manofacture of a large, coarse head, with a great pair of horns, 
and a coarse, masculine frame, which mast be vitalized and warmed by food every day, 
or one that expends mnch vital force iu roaming about the pasture, running and fight- 
ing, is not an economical machine. One that fails to draw the nutriment out of her 
(bod and make anything oat of it may be a good machine to mauufactnre manure, but 
must be regarded as a wastefol one. 

On the subject of breeding and training, he says : 

1 ) natural tendency is toward deterioration. If any function is not cultivated by 
breeu and training, it will be very sure to grow less in power and activity. The 
BOW t is not milked loses the capacity to give milk, and transmits a teudeucy to the 
tuvapacity to her olfspriug. I do not intend to reflect upon any particular breed 
WA v«»ttle, or other animals, for the same thing exists amon^ all. The Jersey breeder, 
who goes for a particular color of hair, horns, tongue, or switch, hurts his stock every 
time. The Ayrshire breeder, who endeavors to imitate the lordly form of the short- 
horn, impairs the value of his Ayrshire cow ; and the short-horn breeder who, in breed- 
ing stock for New Eugland, neglecte to perpetuato and improve the dairy qualities for 
which that breed was once so celebrated, is doing an incalculable injury to the dairy 
interest. • • • The relative influence of the parents in determining the character 
of the young depends, in my opinion, largely upon the degree to which the qualities 
of each have been fixed and intensified by judicioos breeding, and on their comparative 
vigor and stamina. It is thought by some writers on the subject that the male parent 
exercises a controlling influence in the external foim, covering of the skin, and the 
locomotive powers, while on the mother depend the vital and digestive functions. 
This rule must, I think, be accepted with a liberid allowance for circumstances. It is 
certain that the sire exercises a marked inflaence over the character, as a dairy-cow, 
of the young. It is not enough that one parent possesses the qualities it is desired to 
per]^tuate. Both must have them, and both must be descended from families that 
exhibit them. Then the character of the issue is measorably certain. 
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In a brief paper on the winter management of Deat-stoi .LOi 

Fisber gives his method of raising calves. At the age of two 
he takes the calf from the cow, and teaches it to drink its owu< 
milk mixed with skimmed milk twelve hoars old. At the age n 
days he feeds it exclusively skimmed milk twelve hoars old; ati 
days, twenty- ioar hours ; at two months, thirty-six ; at three u 
thick milk, with what dry shorts it will take. As often as onoe lo 
weeks he dissolves a piece of saltpeter as large as a robin's < i 
milk. << With plenty of milk, shorts, early -cat hay, water, ana o 
a calf can be grown from 2 to 3 pounds a day for a year." 

Mr. Albert Chapman, in a paper entitled *^ Horses for Vermont^' 
the following points as deserving the greatest attention : 

The horse that has sach mnltifarioos daties to petform most be of medimii ri» I 
he is too large the travel up and down our hills, at any gait Verxnontere will hrn/t- 
isfied with, will soon shake him to pieces. He mnst be medium in height ifl y ■ 
weight. Sixteen-haDd horses may all be very fine te talk abont, perhaps ti ^ 
tome parties, but they cannot, as a class, endure the road at a lively naoe witL «i 
of a hand lower measure, especially in a hilly country. • • • ^m ^or * ^ • 
tant qnalificatiou of the Yeruionter's horse mnst be a goody kindly d •! >. 
he should be a willing, qniet, peaceable worker, he muet not be !■ 



requirements for a good horse will not be answered. Althoniph qnite «• s j 
sons as is desirable are becoming professional trainers and Dieakers, Vv^. u - 
haps, quite as well that all cannot be, and so long as ao many of onr 
have to be broken and driven by farmers and their Bons, who are oompa 
unused to this work, this item of disposition is one of great ImportaiMW 
other requisite for the Vemiouter's horse is earl^ maturity, or, at IcMt, thp 
to perform much of the work of the farm -while he is growing, matnringy and h 
fitted for market, without breaking down or becoming unsound by sneh i 
lastly, under this head, Vermonters should raise tnch horns that, as tbev 
maturity, will bring good prices in market ; and the nearer they oome to 
stilish driving-horses and fulfill the other requirements, the better, and tl^ 
will bring. This horse should be of medium size, well proportioned, d 
strongly made, but not coarse or ^ross ; good color, bay, brown, black, oa. < - 
should have a good, easy road ^ait that will take along a bony with two •. «. ■■■ 
mile in four minutes, ten miles in an hour, or from sixty to eimuty miles in a •m^J vith 
a courai^eoiis, free disposition, that will not require more work to get this pi> i fi l l s it t 
out of him than it is worth when you get it. Withal, he ^onld Eavie a bottom srfli- 
durance that will not make it impossible to sometimes repeat thess perlbnoanosi^M' 
enable him to perform a reasonable amount of driviug eyery day. With tbssiL agHi 
kindly disposition, free from all tricks or vices, is indispensable. AnT honsuKl|0' 
sesses all these ^ood qualities is worth anywhere from $300 to $500; and the BM 
boauty and style in performing this work you can combine in them, the mors sB to 
aciUc^d to the prices, with a reasonable expectation that the draft will be lumonid. * ' * 
A Lorao may have a fine form and beautiful color, but if he has not a good grfttf 
good courage, if he is ill-tempered or tricky, the man that buys him at any piios ttsk 
will i)ay for his raising and breaking will be cheated. 

Ill size, color, docility, activity, and cDdurance, he regpards the Moigtt 
lioiso, when crossed with dams of larger size, as the best breed of hoM 
for Vc^rmoiit. Some of the best horses ever raised in the State, as wB 
as those that have broaght the highest prices, were sired by Horgn 
stallions from such mares as were sired by Post Boy, Henry BidM^ 
llutiibletoiiian, Harris's Ilambletoniau, and others of that class, and M 
thiiilvs that if it is desirable to iucrease the size of the horse it sboaU be 
.louc. by tbe use of a larger dam, not a larger stallion. 

ISIt, J. F. Hemenway, in an article giving the history and pediffMi 
as far as known, of old Justin Morgan, speaks as follows of this bleed of 
horses : 

'^irsty the Morgan is the strongest-blooded familj of horses In the ooantiyy sad sa^ 
nerefore, be brc<l more uniformly than any other breed; secondly, they possMltfei 
grandest combination of beauty, tractability, speed, and endmanoe; mnA laitiy|W> 
^'oroueh aoclimstion and adaptation to our soil snd nnerea ooimtiy. 
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Mr. John H. Mead, in an article on sheep-hasbandry, gives some facts 
which will ifo doubt prove of interest to many persons engaged in rear- 
ing sheep. As to the mode of determining the age of sheep, he says : 

The age of tho sheep is genenilly determined by their teeth. When they are abont 
one year and a half old, they shed their two center teeth of the incisors, and two wide 
ones grow oat and take their place. The next year the next two are shed, and when the 
sheep is three years old the fonr central teeth are fhlly grown. At four years they 
hare six t«eth, and at five years the teeth are perfectly developed. This is one 
year before the horse or ox can be said to be fhlly monthed. This mle for the age of 
•beep will hardly ever fail in ewes ; bnt> sometimes will in the case of rams. If not too 
old, their age may bo determined by the growth of their horns each year. The differ'* 
ence caused in tho shedding of their teeth may be by the. manner in which the sheep 
are cared for. If well fed and kep't in a thriving condition, they will shed them faster, 
snd vice versa. Some sheep with the full mouth will hold their teeth much longer than 
others. The natural age of sheep is about ten years, to which time they wUl thrive 
and breed weU. 

In regard to the peculiar skin of sheep, the formation and growth of 
wool, &c, Mr. Mead says: 

The skin of sheep is composed of three textures. Externally is the cuticle or soarf- 
ildn, which is thin, tough, devoid of feeling, and pierced by innumerable minute holes, 
through which pass the fibers of the wool and the insensible perspiration. It seems to 
be of a scaly texture. This is plain to be seen when ' the sheep have the scab. Below 
this is the rete mvcoium^ a soft structure, its fibers having scarcely more consistence than 
mucilaeo, and being with great 4iffioulty separated from the skin beneath. This seems 
to be placed as a defense to the terminations of the blood-vessels and nerves of the 
skin; and these are in a manner enveloped and covered by it. Beneath is the cutis or 
true skin, composed of innumerable minute fibers crossine each other in every direc- 
tion, highly elastic, in order to fit closely to the ports beneath and to yield to the various 
motions of the body. Judging from the mixture of wool and hair in the coat of most 
animals, it is thought by some that the primitive sheep had a hairy covering. It is 
said that there are at the present day varieties of sheep that are clothcvd outwardly with 
hair of difierent degrees of fineness, and underneath the external coat is a softer, shorter, 
and closer one that answers to the description of fur, but which really possesses all the 
characteristics of wool. It is, therefore, nighly improbable that the sheep, which has 
now become by cultivation the wool-bearing animal, should, in any country, have ever 
been entirely destitute of wool. Sheep of ^most everv variety have at times been in 
the gardens of the Zoological Society of London, but there has not been one on which 
a portion of crisped wool, idthough exceedingly small, has not been found at the bot- 
tom of the hair. The filament of the wool has scarcely pushed itself through the pores 
of the skin when it has to penetrate through another and singular substance, which, 
from it« adhesiveness and color, is caUed the yolk. It is found in greatest quantity 
abont the breast and shoulders, the very parts that produce the best and most abundant 
wool, and in proi>ortion as it extends to any considerable degree over other parts, the 
wool is then improved. It differs in quantity in difierent breeds; it is very abundant 
iu the Merino. 

The yolk being a true soap, soluble in water^ accounts for the comparative ease with 
which the sheep that have the natural proportion of it are washed in a running stream. 
The fiber of the wool having penetrated the skin and escaped from the yolk, is of a cir- 
cular form, generally larger toward the extremity and also toward the root, and in some 
instances very considerably so. When the animal is in good condition and the fleece 
heaithy the appearance of the fiber is brilliant, but when the state of the constitution 
is bad the fiber has a dull appearanoe, and either a wan, pale light, or lometimes 
scarcely any, is reflected. 

Mr. Henry Lane, in a paper on breeding and feeding sheep for the 

market, says : 

For breeding ewes for early lambs, I prefer the grade Merino, avoiding the wrinkly, 
short, gummy- woo led ones, selecting those of a vigorous constitution, broad, wide- 
hipped, bhortrlegged, tendency to early maturity, prolific breeders and good milkers, 
of an age not lean than three or more than six years. Such a selection requires good 
judgment. To serve the ewes I prefer a Southdown ram to either a Leicester or Uots- 
wold. Kams should be put with the ewes in September, that the lambs may be 
dropped in February. It takes about ninety days to make a Iamb sufficient sice and 
fatness for market. At this age they should weigh 60 pounds. The ewe should have 
food that will keep up her condition and produce an abundance of milk. During tho 
suckling ixiriod she needs as heavy feeding as a grain wether when fattening— com to 
keep her in flesh, oats, bran, oil-m«al| biu£wheat, and a £ree feeding of roots to pro- 
dooemilk* 
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Mr. Lane details some of his experiments to ascertain the rate of 
in lambs. He says : 

I will give the weight of one, which will give abont the aTorage gun* ' 
was dropped February 9, and weighed 8 poandB ; Febmary 19, 13^ poandt; . 
26, ITipoandB; March 5, 2U pounds; March 12, 24^ jM>anda ; liaioh ld,96|x 
March 27, 31f ^Muuds ; April 2, 35} pounds : April 9, 39 poonds: April IG, 4ai« 
April 23, 45i pounds ; April 30, 49 pounds: May 7, 54 pounds j llaj 11. 56 n 
ninety-two days old, deducting the weiglit at birth, the gain was 48 pc 
over one-half pound per day. My ewes were too old to be good milfcen ; i»< 
have been at least 10 pounds heavier. The fleece ahonlu bring $2 and t 
making $8 per head. Lambs dropped in April will be found the most p» 
winter and spring feeding. During the last part of the fall, by the mil 
tober, I commence feeding this class of sheep, giving, dorins the month 
her, grain liberally, and they should have access to a daily feeding of bay. 
should be fat and flesh forming substances, such as wiH prodnoe growth as 
To full-grown sheep feed com ; to lambs, oats, pease, com, and uran ; and J * 
pays to raise roots to feed any fattening sheep. * • * This daas of sheep ' 
are more profitable to feed than full-grown ones for three reasons : the lizssc 
more, and sometimes is less per pound ; the gain is greater on the same smomi. 
and the selling price higher per pound. From my sheep-book I copy the 
Forty-four yearling grade Merinos cost, in the fall, (^ per head ; aTerage wi • 
ber 1, 55 jiounds ; sheared and sold April 15 ; average weight after sheariDfl- - ^ 

fain iu four and one-half months, 17 pounds; shetured 2SS> poonds : solid 
ead, including wool. Two winters ago I fed a lot of half-grade Cotsw^uu-- - 
weight when commenced feeding, 50 pounds ; cost, 6 cents per pound. • 
average weight, 62^ pounds ; February 16, average w^ght, 69 pounds ; Usvbu 
age weight, 75 pounas. Sold at that time at 8 cents per pound, or $6 per hbw 

East winter I fed 104 lambs, half-blood Cotswolds. From December 1 to Anril 1 
undred and twenty-two days, I fed 9,100 pounds of grain of the fpllowii 
proportion : Of each 100 pounds, 65 pounds were com, 25 pounds os . ^~ 

pounds bran. Nearly all the grain was ground. 



Weight of lambs. 



Deoomber 3—7,034 ponnds 
January 4 — 7,633 pounds.. 
February 6 — 8,154 pounds 
March 11—8,985 pounds 



33 days 

33 days 

34 days 
April 1—9,505 pounds : I 21 days 



Time between each 
weighing. 



Gala. 



509poimda. 
SSlponnds. 
831 pounds. 
SSOpoonils. 



ersuoi 

73 41-lOL 
78 41.101 
86 41481 
91 41.U1 



During the month of December I fed 50 pounds of grain per day ; first fl ' 
in January, CO pounds ; last half of the month, 70 pounds ; fromf^roscy » « 
pounds; from the 20th to the 10th of March, 90 pounds; the remainder of i 

100 pounds per day. • 

Mr. C. G. Pringle, in a paper on the hybridization of cereals, detafli 
some successful experiments in ero^s-fertilization of wheat. He eoa- 
meuced them in the spring of 1870, by impregnating a few ovnleiiiiA 
head of the Black Sea variety with pollen of the Golden Drop, or Sito- 
rian. He selected the Black Sea variety becaase of its extreme hanB- 
ness, and crossed it with the Golden Drop in order to anite the haidir 
ness of the first with the finer ilour-prodncing qaalitiea of the lattA 
The frait of this cross, a half dozen grains, was sown the next spriDK 
in a drill and cultivated with the utmost care. This first year the ^anti 
showed great uniformity of character. They were, speaking in a genenl 
vay, intermediate between their parents. Except for a few short awM 
on the upper part of the heads, they were beardless like the Golden Dim 
:hough they had sprung from seed borne on the Black Sea, a fall-beantoa 
variety ; the chaff had taken a reddish tinge from the Black Sea; and 
^he kernels were larger, plumper, and of lighter color than those of thit 
rariety, evidently paitaking strongly of the character of the Golden DNf^ 
^reat vigor was displayed by the plants, and the heads were of nnosod 
.ougth. Possibly this great vigor was in part dae to the good eflJBfltof 
^^^''^siTi?; certainly good cultivation had something to do with it Oi 
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selected product of these plants was the second spring sown m drills 
and kept separate by numbered stakes. Of this experiment the writer 
Bays: 

As tho plants grew laxurlantly and tillered freely, I counted on a rapid increase of 
my stock of these new varieties, whioh, judging from the character they exhibited the 
previons year, would, beyond question, oe valuable gains to agriculture. But as the 
oeads issued from the sheath of the upper leaf, great was my astonishment and dismay 
to observe among the plants of each class a wide diversity of forms. There were heads 
of various lengths and of many forms; there were awnless heads, and heads bearded 
in every degree. As the other characters, those belonging to the kernel, developed it 
became manifest that the several characters of both original types were Jostling 
together in complete confusion. Reversion was playing its part, and, struggling 
aeainst inheritance, was gaining for certain characters the ascendency in one plant, 
while in another it was giving tne advantage to those quite different. It was appar« 
ently seeking to resolve the hybridity I had effected, and to. carry back a part of tho 
plants to one parent form and a part to the other. That it did not in some instances 
completely succeed in this, showing me from this union resolved the Black Sea and the 
Golden Drop pure again, I cannot deny. Usually, however, it failed to gather up again 
all tho characters peculiar to either type, so effectually had hybridization segregated 
them and dispersed them through the direct offspring of the cross, the plants of the 
previous or first year, and was compelled to leave them scattered irrecoverably and 
entering without law into new combinations innumerable. 

When I saw this medley among my crosses I relinquished my expectation of speedy 
advantage from the experiment, and but for the aid which selection offered me would 
have remitted altogether a work involving so much of care and patience and yielding 
such x>erplexity and disappointment. Selecting, however, a few of the most distinct 
and promising forms, and beginning again the third year with the product of single 
plants, as before, planting in separate drills, and if any sporting appeared in the dml, 
as was almost invariably the case, though tne degree of variation became less and less, 
selecting from the drill in such event the beet plant, the one which approached nearest 
the ideal appointed for that drill, to yield seed for the next year, I have succeeded, after 
four years, iu fixing the character of several varieties. The sway of inheritance in 
them is no longer disputed, and they come true from seed. No. 6 is a bald, red-chafi 
variety, with its kernel small, scarcely longer than broad, and very tawny in color. 
No. 7 is bald ; red chaff*; kernel large and plump ; reddish. No. 9 is bald ; chaff nearly 
white; kernel largo, red, very plump. No. 13 is bearded; white chaff; kernel liu'ge, 
oblong, rather light colored. No. 15 is bearded; red chaff; kernel large, plump, dark. 
No. V}} is bearded ; white chaff'; kernel of good size, almost spherical ; not deeply col- 
ored. Asiiorted from No. 1^ Only three years ago tho two sorts were contained in one 
kernel. 

It is interesting to trace each of the several characters of these six varieties to its 
origin either in the Black Sea or the Golden Drop. I will add that all of these new varie- 
ties are remarkably vigorous and productive, carrying heads from five to six inches in 
length. All have resisted mildew or rust the past year. 

WISCONSIN. 

The annual report of the Secretary of the Wisconsin State Agricult- 
ural Society, for the year 1874-'75, contains, in addition to the routine 
and business transactions of the association, a full report of the proceed- 
ings of the State agricultural convention held in January, 1875, and 
numerous interesting and valuable papers on subjects of special interest 
to the farmers of the Northwest. 

Secretary Field, in his preliminary report to the governor of the State, 
says that the season, as compared with the past five years, has been one 
of general prosperity among those engaged in the varied branches ot 
agriculture, except, perhaps, the growers of wheat. Throughout the 
State the season seemed to be unfavorable to the production of this 
cereal. The greatest loss was from the chinch-bug ; in some localities 
they entirely destroyed the crop. Much depression was consequently 
caused iu the large whea^growing districts, where, for years past, but 
little else had been cultivated. All other products gave a full average 
yield and commanded remunerative prices. 

The success of dairy boards of trade, as ihaugurated and conducted 
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in the eastern section of the oonntry, has stimnlated t a(F» 

cousin to efforts in the same direction, and already ^ w, 
successfal operation in various sections of the State, xbegoiai r 
days have been established, and the purchaser has been pn i 
brou^t to the very door of the producer. The result has 
factory that farmers in other leading branches of a^colture i i 
to co-operate with each other in the sale of their prodncts. oc 
including State, county, and so on, down to town-clab and grai 
complimented as having accomplished much good, and as beinii^ 
of conferring yet greater benefits as educators of the indosti 
The secretary says : 

A mntnal intorcliaDge of ideas, tm intelligent co-operative aoHon an the ' of 
whoee interests are identical, is much needed. Farmera moet more with -.r 

np with the other professions, not yearn behind. Individaal effort oftn wk • tf 
little. Organization is what now moves the world. Combinationfl of ospiu 
fore legislatares and get all they ask, or prevent what they do not deauBh .i. ~ 
farmers ever known to organize and ask the le^slatore for special privileges^ cr ti 
vent the enactment of class laws acainst onr interests f FannerB shonla no* !» 
food for other orsanizations to feed upon, without preparing to devonr In 
self-protection. They can at least be Just to others, and at tne name time gbM 
themselves, if they will bat combine and work toother for their interesti 
classes do. The more intelligence, the more sncoessful and better will the orvu 
bo. Agricnltural papers are doine much to stimulate and boild np the In^ 
terests of the State, and they should be encouraged and anstained ; bnt "m 
talk " will do more good in an hour to educate and impreas npon the mi 
principles than all tbo articles read in a paper during the year. Hence, fki 
organize, give their exi>erience to each other, read, talk, connsely adviae, tk- 
intelligent and be better prepared to govern and direct the affieura of State i 

The first annual report of the commissioners of fisheries of I 

contained in this volume. The commission received, throai c^ 
Baird, 100,000 spawn of the California salmon. Mr. I i \ 
the commissioners, who owns a private hatching-hoase at . 
undertook the hatching process and the distribation of the jo i 
From these spawn he hatched some 61,000 fry in ^cellent oonai 
and when distributed they were unusually strong and healthy. ^ 
teen thousand of these fry were distributed in the waters of G; it. < 
ford, and La Fayette (Jounties, and the remainder in the noixc 
counties and amon^ the lakes and rivers of Bheboygan, Fond on . 
and Winnebago. The commissiouers affirm that there is no other 
in the Union, discoiinected from the seaboard, so well adapted to j 
culture as the State of Wisconsin. There are two hundred and twc 
live lakes in the followiug-named sixteen counties: Kenosha,! 
Walworth, Waukesha, Jefferson, Dane, Washington, Dodge, Ooh 
Sheboygan, Fond du Lac, Green Lake, Marquette, Waasha t 
paca, and Winnebago. These lakes cover 388 square miles, or i^ 
acres of water, which large surface is now comparatively nnproou 
Tlie State agiicultural convention was held at Madison, (from ■ 
ary 27 to 30, inclusive,) and was largely attended by the leadin" 
and fruitrgrowers of the State. The session was opened by I 
Eli Stilson, who read a paper entitled, ''How shall we improve 
•iculture of Wisconsin T" During the sessions of the conventloa 
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tive advantages and disadvaQtagefi of machitiery in agrioaltnie," 1^ B. 
H, BeDton ; "Gypsam, or Isnd-plafiter, and how to aae it," by N. E. 
Allen ; "Agriculture, a glimpse at it« past, present, and fatare," by J. 
M. Smttb ; " iDterest on money, a high rate rainoos to productive in- 
dustry," by Secretary W. W, Field ; " The fature outlook of the dairy- 
interest in Wisconsin," by Stephen Favill ; " Horses," by John L. Mitch- 
ell; "Agriculture, or light in the bee-hive," by G. W. Haryatt; "Ka- 
tare's methods of soii-formation, and the process of culture which these 
methods suggest," by Prof. John Murrish; "9oils of Eastern Wisconsin," 
by Prof. T. (J. Chamberlain ; " Live stock on Wisconsin farms," by G. 
E. Morrow. Several other interesting papers and two or three valuable 
reports from Bpecial committeos are contained in this volume. Ezperi- 
meats on the university farm, nnder the direction of Professor Daniels, 
are also given. The experiments with seed from the tips, middle, and 
botls of ears of corn are interesting. These experiments were com- 
menced in IS70. In this year, corn from Ihe tips, butts, and middle of 
the same ears was planted, and each year since the tips, butts, and 
middle of that raised from like seed the previous year were again 
planted. The yield upon adjacent plats of equal Bize this season was as 
follows: Tips, 466 pounds ; middle, 114 pounds ; butts, 422 ponnda. So 
difference was visible in the quality of the com. The result of five 
years' experiments demonstrates that it makes no difi'erence from what 
portion of the ear seed is taken. Professor Daniels's experiments for the 
bnproveuTBnt of soils by mechanical means are given as follows : 



Tbi* experiment waa begnn in 1871, upon four afljacent plata of ao aero each, to be 
eoltivateJl as follows : Plat I, to be pl'>wed to a depth of 5 incbes only ; plat 2, to ba 
plowed 12 incbes deep; plat J, to be plowed SOinobes deep by trench-plowiof; ; plat 4, 
to be plowed 20 Incbea deep b; BabtioiliiiK. 

Plats 1 and S have been cultivated In the preecribcd mannei from the beginning. 

Flat 3, in 1871, nan flowed 12 incbee deep only ; in 1872 and luft, 17 incbee, and in 
19^4. 18 inobea, wbicb ts as deep as it baa boon found practicable to plow. 

Flat 4 waa aubeolled lb incbea deep ia 1B71, 17 inoheain 18T2and lti73, and 18 iuchei 
in 1874. 

The ODltivatiou of these plats has been tho same in all other reepecte than those men- 
tioned. The soil is olay, with heavy clay anbeoil ; the land la level and rather low. In 
the fall of 1H73, an Dndergroond drain waa laid thruagh eacb of tbe plats, to oatry 
away water that formeily flowed ovci tbem all iifCer beavy raina. These plats have 
been io oaltivalion to corn daring the entire fonr years. Tbe fbllowing table gives the 
jield of each, in bnehels of ean, weighing 75 pounds : 



Uclhod of onhlTMloa. 



Plowod Sinrbn diwp 

PloBBiiiainchMdMp 

Trencfa-ptinreil t^ iDobi^dMp... 



BobeoUrd 18 incbes dMp. .. 



while the 
_ resalts, Id 

aBbeoil, with no ontlot for tbe super- 

Eeportfor 1875-^76. — This volume is not so large as its predecessor, nor 
does it contain as great a variety of papers on agricultural subjects. In 
his report to the governor, the secretary takes occasion to state that the 
closing year of the national century was somewhat discouraging to cer- 
tain branches of the agricultnral interests of the State. A greater 
breadth of corn was planted than in any previous year, but the unusu- 
ally late seasoo, followed b,v early frosts in August and September, en- 
tirely ruined thousands of acres, and seriously injured almost every field 
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in tbe State. Tho loss of this staple cereal prodaced a marked efiek 
upon the beef and pork prodact, as it was found necessary to ship many 
cattle and hogs to market in a half-fatted condition, and thoosandB A 
stock liogs were shipped to Iowa, Nebraska, Kansas, and other westen 
IStates for want of corn to feed them. 

Wheat wad a fair average crop in the northern and western portioiii 
of the State, while iu the more central and southern part the chioch-bog { 
did serioqs damage, again in many instances entirely destroying the j 
cereal. Oats yicjlded heavily, and the crop was of extra quality. Pota- 
toes and vegetables generally were abundant and excellent. Prices of 
the cereals and stock-products ruled fair, and were highly remunerative 
where good crops were produced. 

The .secretary alludes to the work of the State Agricnltaral SodetiT, 
the granges, and farmers' clubs of the State, and says they have i 
much during the past year to promote the interests of those engaj 
the different branches of farm- work. Of the State society, he says: 

The Wisconsin Stato Agricnltaral Society is earnestly striving to better tho condxi 
of the farmers and all others eugap^ed in indnstrial, prodnctive, nseftil 'enterprises. ■ 
its annual exhibitions, it has stimulated better productions in all branches of fi« | 
By its annual publication and conventions, it has caused a deep interest in otbfti 
portant subjects outside of the mere routine work of the farm, showing the inl 
relations and connections tbe farmer bears to all other useful employments of t 
The society is to work lor ot hers, not for itself. It desires to reflect the sen ■>. 
views of the industrial people, the classes it was intended by its foandero w» « 
encourage, and if possible it will take advance steps upon all questions itdt? »■ 
vital importauuo to tho useful industries, thus quickening thought and action { I 



producers and leading theci to a higher |)osition in tho social, political, and aLv.— . 
relations of the iState. * * • This society has done muoh to raise tiie standsidif I 
edacatiou and iutelligcnco and place tbe industrial workers upon a higher pliod-^ I 
an intellectual atmosphi.'ro where they can think for themselves and keep stepwitt 
the advanced, i)rogrcssivo spirit of tho times. 

In addition to the business transactions of the society and the list of 
premiums ottered and awarded at the annual State &ir, this volame con- 
tains well- written papers on the following-named subjects: ^^ Finance,* 
by George W. Cute ; " Producers' Perils,'' by David Ward Wood; "K- 
nance," by Sidney Myers; '*The farmers of Wisconsin," by George W. 
Lee; ** Letter education of farmers a necessity for both the present 
future," by J. M. Smith ; "The farmer in politics," by William Orle< ' 
''Our agricultural *rag baby,'" by E. H. Benton; "Gold as ft stanu 
ard of value," by G. M. Steele, D. D.: "A consideration of the in 
vertil)le note sciiemc," by E. i^. Leland ; "Dollars and sense," by b. u. 
Carpenter; " Butter-maiiing and tho care of cows," by h\ C. Cnrtu; 
" Keuovatiou of soils by rotation of crops," by A. A. Boyce; " Belatioii 
of the soil to water," by Prof. John Murrish; "A practical applicatiaa 
of some of tbe lessons of the year," by C. E. Warner; "What kind of 
wheat shall we raise t" by J. W. Wood; "Original creation of thesoil 
of Wiscousin, it^ past compared with its present condition ; means of 
•mproved future fertility," by H. A. Tenney : " What Wisconsin fimn- 
iijg demands of Wisconsin science," by Prof.T.O. Chamberlin; "Higher 
xlucation on tho progress of a State, or the people and their nuiversity,' 
by Prof. J. W. lloyt; "Grass is king," by Charles Seymonr ; "Sdf- 
culture," by IJ. C. Skavlem ; " Farm-banks, or little things on the farm, 
and \yhy some sell out and go West," by George P. Pefildr ; " Sacoess vft 
ai I are in Wisconsin orcharding," by J. C. Plumb. Many of these papen 
:'ontaiu facts and suggestions of deep interest to the fiurmers of the 
N^orthwest. 
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